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Predictors of academic achievement among urban low-income African American 
adolescents have primarily been investigated by examining “main effects,” or limited 
interactions with conventional statistical techniques. This paper adds to the literature by 
examining the factors that influence academic outcomes among this population within an 
ecological systems framework. This allowed for a comprehensive understanding of how 
numerous protective and risk factors, across ecological settings, interact to influence 
academic outcomes.  
Optimal Data Analysis (ODA) was employed to create prediction models for 
mathematic and reading achievement. ODA allowed for the examination of a vast 
number of variables in one statistical model without increasing statistical error. In total, 
111 variables across seven constructs (e.g., individual level characteristics, 
psychopathology, family structure, family functioning, social support, life stressors, and 
community/neighborhood) competed within the ODA model for the strongest predictor of 
academic outcomes (both success and failure). In addition, ODA allowed for the creation 
of the “pathways” towards academic outcomes by creating classification tree models. 
Data was collected among a final sample of 167 low-income fifth through eighth grade 
urban African American adolescents (53% females and 47% males). Parent report, self-
report, and in vivo accounts of the adolescents’ daily experience (e.g., daily distress) were 
collected during a one week time frame.   
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Contrary to expectation, family structure and family functioning variables were 
weaker predictors of academic outcomes than community variables. The strongest 
predictor of both mathematic and reading achievement was school factors (e.g., school 
socioeconomic status). In addition, common factors in the literature predictive of 
academic outcomes were not found to be associated with academic achievement in our 
sample (gender, family income). Several individual level characteristics’ (e.g., academic 
self-efficacy, social problems, and openness to other racial groups) main effects were 
predictive of academic achievement.  
When accounting for ecological contexts, family functioning variables were found 
to interact with each other and with each individual’s school to predict mathematic 
outcomes. For example, within the context of a low socioeconomic status (SES) school, 
increased time spent with family may be protective of academic outcomes, if the 
student’s family is not engaging in high-risk behaviors (e.g., high levels of parental 
alcohol consumption). With regard to reading achievement, individual level 
characteristics (e.g., delinquency, social problems, openness to other racial groups) were 
found to interact among each other in the context of specific school environments. The 
most consistent predictor of academic achievement was the SES of the school a student 
attended. Within the school context, characteristics at a Microsystem level were found to 








African American youth consistently have poorer academic outcomes compared 
to other non-minority students (Gutman, Sameroff, & Eccles, 2002; Mandara, 2006; 
McLoyd, 1998; Steinberg, Dornbusch, & Brown, 1992; Thomas, Caldwell, Faison, & 
Jackson, 2009). Regardless of socioeconomic status, African American children score 
lower on standardized test scores, have higher dropout rates, and obtain lower grades than 
their European American counterparts (Thomas et al., 2009). These lower academic 
outcomes have been attributed to contextual factors such as poverty, racism, and 
community violence (Leventhal & Brooks-Gunn, 2004; Thompson & Massat, 2005); 
family factors, such as the family structure and family functioning (Mandara, 2006), as 
well as school related factors, such as teacher expectations, unsuitable curriculum, and 
the child’s learning style (Ferguson, 2003; Phillips, 1997 Thomas et al., 2009). And while 
this list represents an impressive range of ecological variables, much of the literature has 
studied these variables as “main effects,” failing to adequately hypothesize and test for 
moderation effects.  The limited attention to moderators in the education outcome 
literature is a particularly glaring omission from an ecological systems theory 
perspective, since this model holds that the various ecological levels interact to produce 
developmental outcomes (Bronfenbrenner, 1979). In addition, much of the current 
research has focused on what attributes to academic failure in these at-risk youth, rather
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than understanding what attributes to both academic success and failure (Gutman et al., 
2002). Therefore, there is a great need for understanding the “pathways” toward 
academic outcomes, which accounts for the influence of multiple ecological levels 
This study had two aims. First, to classify the univariate predictors of academic 
outcomes among low-income urban African American adolescents across ecological 
settings; with the purpose of identifying the strongest predictors of academic outcomes 
(both success and failure). Secondly, to address an important gap in the literature, by 
examining how predictors of academic outcomes interact with each other from an 
ecological context perspective.  To accomplish these goals, a dataset with a 
comprehensive set of individual, social, community, educational, and family variables 
was used to compare each of the predictors overall accuracy in classifying academic 
outcomes (success or failure).  In order to do so, this study used the exploratory analysis 
of Optimal Data Analysis (ODA), to create a multivariable classification tree model, for 
predicting academic outcomes. In this way, factors across ecological settings 
hypothesized to predict academic outcomes could be examined in one statistical model. 
Within the model, the factors competed amongst each other for the title of “strongest” 
predictor of academic outcomes at each node in the classification tree. Thus, allowing 
this study to integrate promotive, protective, and risk factors into hypothesized 
mechanisms of academic success and failure, which may then be tested in subsequent 
research. This technique also allows for the identification of where academic 




In 2000, African American adolescents (18-24 years old) had a high school 
completion rate of 83.7% compared to 91.8% for European American adolescents 
(Kaufman, Alt, & Chapman, 2001). However, the high school completion rate for 
African American youth living in low-income urban areas, is even lower (Caskey, 2008), 
and some suggest that in some low-income urban areas of America, African American 
youth are completing high school at a rate of 50% (Hoke, 2006). This is particularly 
troubling given the fact, that adolescents (in general) who do not have school success are 
more likely to be affected by chronic unemployment, behavior and emotional problems, 
substance abuse, and early sexual activity (Annunziata, Hogue, Faw, & Liddle, 2006; 
Dryfoos, 1990). In addition, academic achievement has been found to be associated with 
multiple positive outcomes, such as healthy psychological functioning, continuing higher 
education, greater career potential and eventual earnings, as well as greater positive self-
concept (Annunziata et al., 2006). Therefore, academic success from an early age may 
play a vital role in long-term positive outcomes for our youth.  
Interestingly, African American children begin school with similar test scores as 
European American children (Steele, 2003). However, by middle school many African 
American children fall as much as two grade levels behind their European American 
counterparts. Gutman and colleagues (2002), suggest that for African American youth, 
the transitional period of adolescence may be a stage in which academic problems begin 
or become accelerated.  For many of these youth, their school related self-efficacy begins 
to decline during the period of middle school, putting these children at a greater risk for 
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academic failure in the future (Gutman et al., 2002). A lack of achievement among 
African Americans has often been explained by under- resourced communities, and poor 
school systems that have neglected the African American student. Yet, Steele (2003) 
highlights the fact, that even when African American students do not face financial 
disadvantages, they have lower levels of academic achievement than European American 
students.  It is therefore apparent, that our understanding of what leads to academic 
success and failure for African American youth is incomplete. Clearly, a wide range of 
variables that interact in complex ways affects African American adolescent’s academic 
achievement 
Ecological Theory 
 An ecological approach to understanding academic outcomes allows for a 
comprehensive mastery of the mechanisms that drive academic achievement (Steinberg, 
et al., 1992). Bronfenbrenner (1979) believed that child development can only be 
understood through the examination of the interaction between multiple persons and 
environments that constitutes a child’s life. This is not limited to the child’s immediate 
environment, a single setting, or a single group of individuals. Understanding child 
development through research should center on the multiple contexts in which children 
live (Luthar, Cicchetti, & Becker 2000). In this way, we can begin to understand the 
interactions between multiple factors from the same context level, as well as factors that 
exist at different context levels (Steinberg, et al., 1992). This perspective suggests that 
influences of academic outcomes do not exist in isolation, and that researchers must work 
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towards understanding the transactions between the different layers of ecological contexts 
and the developing child (Luthar et al., 2000).  
Bronfenbrenner (1977) proposed an ecological systems theory that identifies child 
development as occurring within a context of relationships in a complex manner. Each 
“layer” of environment (which he labeled as the Microsystem, Mesosystem, Exosystem, 
Macrosystem, and Chronosystem), contributes to the development of the child. The 
Microsystem is the layer closest to the child and includes the relationships and structures 
with which the child has direct contact. Structures in this layer include the family, school, 
and neighborhood, and have strong bi-directional effects between the child 
(Bronfenbrenner, 1979). The Mesosystem is the layer that provides the relations between 
the different structures in the Microsystem. For example, the connections between family 
experience and school experience, the relations between church and neighborhood, etc. 
The layer of the Exosystem, is the connection between the greater social system in which 
the child does not actively impact, and the child’s immediate context. The structures at 
this layer, impact the child by influencing structures at the micro level. For example, the 
working conditions of a child’s parents may impact the interaction between child and 
parents. The Macrosystem is the layer farthest from the child and is the cultural context in 
which the child lives. Factors such as cultural values, customs, and laws influence all 
other layers in the ecological systems theory. Lastly, Bronfenbrenner (1979) theorized 
that time influenced these layers, and he referred to this stage as the Chronosystem. 
Bronfenbrenner believed that both the timing of an event (e.g. a parent’s death), as well 
as chronological age, influenced the effect of events on child development.  
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Bronfenbrenner’s ecological systems theory emphasizes environmental factors as 
the mechanism of development. However, Bronfenbrenner was aware that a child brings 
his or her own inherited biological set of variables to the interacting environment; 
together, these forces interact to dynamically unfold developmental outcomes throughout 
the lifespan (Bronfenbrenner, 1979). Thus, in order to understand the mechanisms of 
child development (in this case academic achievement) one must account for factors 
occurring at all “layers” of a child’s environment. To study a child’s immediate 
environment, or the child’s larger environment alone, is futile if the interactions between 
these environments are not accounted for. Bronfenbrenner’s (1977) ecological theory and 
Cicchetti and Lynch’s (1993) ecological transactional model, emphasizes a schema of 
multiple levels of influence on a child’s adjustment, and the reciprocal bi-directional 
associations among distinct contexts over time, in order to understand child development 
accurately.       
Overview of Factors 
Given the consistent findings that African American youth experience 
significantly lower academic outcomes compared to European Americans, a substantial 
body of research has emerged in an attempt to understand the variables and mechanism(s) 
driving these discrepancies. The following factors are some of the most recognized and 
influential variables associated with academic outcomes for African American 
adolescents; (a) factors existing at an individual characteristic level, such as gender and 
grade  (Bankston & Caldas, 1998; Mandara, 2006); the internalized self-image of the 
child especially in the areas of racial and ethnic identity (Mandara, 2006; Smith, Atkins, 
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& Connell, 2003), perceived competencies, motivation, and academic expectations 
(Connell, Halpern-Felsher, Clifford, Crichlow, & Usinger, 1995);  (b) the role 
psychopathology plays in influencing academic achievement (Kudra, 1988, Shahar et al., 
2006; Suldo & Shaffer, 2008); (c) family structure factors, such as household 
composition and socioeconomic status (SES; Bankston & Caldas, 1998; Heiss, 1996; 
Mandara, 2006; Teachman, Day, Paasch, Carver, & Call, 1998); (d) family functioning 
factors, such as parental monitoring and parental warmth (Mandara, 2006), parental 
involvement (Heiss, 1996), and family cohesion (Annunziata et al., 2006); (e) social 
support factors from individuals who are not parents or siblings, such as teacher support, 
other adults, and peers (Cauce, Hannan, & Sargeant, 1992; Ferguson, 2003); (f) life 
stressors, which are often present in dense urban areas suffering from conditions of 
poverty (Annunziata et al., 2006; Leventhal & Brooks-Gunn, 2004); and (g) community 
and neighborhood factors, such as community violence and crime (Thompson & Massat, 
2005).  
The research on the aforementioned factors primarily focuses on African 
American youth’s academic failure, despite the fact that some urban low-income African 
American youth achieve academically (Anderson & Keith, 2001; Gutman et al., 2002). 
Consequently, less is known about how these children develop resiliency in the area of 
academics. In order to further develop our understanding of the mechanisms that drive 
academic outcomes for this population, an ecological systems approach is essential. In 
this way, we can study influences that are direct and indirect, as well as their interactions 
for both positive and negative academic outcomes.  
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Factors in Interaction 
Prior research on low-income urban African American youth has primarily 
studied “main effects” and limited interactions among a few select variables in regard to 
academic outcomes. For example, Annunziata and colleagues (2006), examined a few 
family functioning variables (family cohesion & parental monitoring) and gender, 
predicting academic outcomes, and found significant interactions among these variables. 
Some researchers have investigated more complex interactions between the individual, 
and their environment with regard to academic achievement. For instance, Marchant, 
Paulson, and Rothlisberg (2001) investigated family and school contexts, the student’s 
perception of their own academic motivation and competence predicting academic 
achievement. These authors created a path model demonstrating the mediating effects of 
students’ perceived motivations and competence between family and school context and 
academic achievement. This research demonstrates complex relationships across 
ecological contexts as mechanisms of academic outcomes. Still, the majority of research 
in this area has not examined factors influencing academic achievement across multiple 
context levels. 
In addition, as noted previously, the current research generally focuses on what 
contributes to academic failure, with little attention given to factors associated with 
positive academic achievement (Anderson & Keith, 2001; Cunningham, Hurley, Foney, 
& Hayes, 2002). Understanding the factors that influence both academic failure and 
academic success is necessary, in order to provide effective academic interventions. It is 
the primary hypothesis of this study that academic outcomes (achievement and failure) 
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are associated with several factors that interact with each other to create distinctive 
pathways towards academic achievement and failure.  
Academic Resilience 
Wang and Gordon (1994) adopted the term “educational resilience” to describe 
students who achieve academically despite facing risk conditions that increase the chance 
of academic failure. Although, we have been able to identify children with educational 
resiliency, there lacks an understanding of the process of building “educational 
resilience” among at-risk youth. Luthar and colleagues (2000), describe resilience as a 
dynamic process that refers to positive adaptation within the context of considerable 
hardship(s). Resilience can only takes place when adversity is thwarting development or 
success in an area. This conceptualization of resilience, suggests that there must be both 
exposure to significant difficulty and positive adaptation. This would suggest that low-
income urban African American adolescents who are academically successful, have 
developed resilience in the face of academic disadvantage. Yet, the current literature is 
unclear as to what are the specific mechanisms that lead to academic success for these 
“at-risk” youth. Academic achievement in an ecological systems theory is influenced by 
promotive, protective, and vulnerability processes (Luthar, 1991) within ecological layers 
(such as community, family, and the individual; Luthar et al., 2000). The transactional 
interchanges at the various ecological levels either protect, or place a child at greater risk 
for negative outcomes. It is at these transactional interchanges where factors can be 
identified as either influencing change in a positive or negative direction. The 
conceptualization of these processes as “protective,” “promotive,” or as a “risk” factor 
10 
 
has often been nebulous as a result of different theoretical conceptions, as well as 
methodological limitations in the examination of the construct of resilience (Luthar & 
Zigler, 1991). 
A risk factor has been unequivocally defined in the literature as a variable that 
increases the probability of a future negative outcome, while a protective factor is defined 
as a variable that decreases the likelihood of such an outcome (Durlak, 1998; Gutman et 
al., 2002). It seems that the greatest confusion in the resilience literature is the 
understanding of the difference between protective and promotive factors. In essence, 
protective factors compensate for the risks that are present in one’s life (Garmezy, 1993). 
However, the literature has often viewed protective factors as the positive pole of risk 
factors, which is misleading (Gutman et al., 2002). According to Sameroff (1999), as 
cited by Gutman et al. (2002), a better term for this understanding of protective factors is 
the term “promotive.” A promotive factor can be found in both high and low risk 
populations, whereas a protective factor is referring to better than expected outcomes 
when significant adversity is present (Sameroff, 1999; as cited in Gutman et al., 2002). 
Given that the current study focuses on youth “at-risk,” the term protective factor will be 
used to describe variables that are associated with a positive increase in academic 
outcomes.  
Additionally, risk factors often do not exist in isolation of each other. The 
accumulation of risk factors have the largest influence on developmental outcomes 
(Rutter, 1979), and multiple risk factors generally have multiplicative rather than simply 
additive effects (Durlak, 1998). In terms of academic achievement, there are various risk, 
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promotive, and protective factors that can be conceptualized as providing what Luthar 
(1991) categorized as “protective” and “vulnerability” processes. These factors either 
have the overall effect of positive or negative influence on “at-risk” children’s academic 
achievement. However, certain risk factors may be reduced when in the presence of a 
protective factor.  In addition, specific protective factors effects may be reduced when in 
the presence of various risk factors. The following overview of salient risk and protective 
factors influencing low-income African American youth’s academic achievement is 
presented to provide an understanding of the multiple influences impacting academic 
achievement. This paper will focus on seven contexts (individual level characteristics, 
psychopathology, family structure, family functioning, social support, life stressors, and 
community/neighborhood) that are embedded across the ecological settings of the child.   
Risk Factors  
Individual-Level Characteristics 
Academic outcome research among low-income African American adolescents 
has often depicted gender as a risk factor, with males being at “high-risk” for academic 
failure. (Mandara, 2006; Murray & Mandara, 2002; Mandara & Pikes, 2008). However, 
in the United States both African American males and females are underachieving 
academically (Chavous, Rivas-Drake, Smalls, Griffin, & Cogburn, 2008). Household 
composition (a family structure factor) has been found to interact with gender. For 
example, female single-headed African American homes are those most likely to have 
boys who engage in high-risk behaviors, and have mental health problems when 
compared to African American boys from a two-parent household. This finding holds 
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true even when SES is controlled. For females, there is not as large of an effect of single-
parent vs. dual-parent households (Murray & Mandara, 2002). The increase engagement 
in high-risk behaviors (e.g., delinquency) by African American males from single-parent 
households is thought to be connected to the poorer academic outcomes of this group 
(Mandara, 2006).  
Sanders and Herting (2000), investigated a sample of 828 urban African 
American eighth-grade students (443 female and 378 male) and found that parental 
support was an equally important predictor of academic success for both males and 
females. However, males were less likely to receive parental academic support than their 
female counterparts. Through qualitative interviews, Sanders and Herting (2000) reported 
that female students spent more time with family members, and male students spent more 
time with peers. In addition, females also reported having more restrictions on their time, 
greater responsibilities in the home, and higher expectations for academic achievement. 
Several studies have corroborated the findings that African American mothers tend to be 
less demanding and have lower expectations of their sons compared to their daughters 
(Hill & Zimmerman, 1995; Mandara, 2006). The literature suggests that stricter 
supervision and higher expectations for African American females lead to feelings of 
greater accountability and motivation, equating into greater school success compared to 
their male counterparts (Mandara, 2006; Plybon, Edwards, Butler, Belgrave, & Allison, 
2003).  
Theorists have also postulated that adolescent African American males are often 
failed by America’s educational system. For urban adolescent African American males 
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living in a “world of the streets” has a major impact on their self-identification (Connell 
et al., 1995). That is, bravado attitudes employed by African American males who live in 
communities where being “tough” is valued, find that in the classroom these behaviors 
are often viewed as disruptive and frowned upon, resulting in classroom tension between 
the student and faculty (Swanson, Cunningham, & Spencer, 2003). For these African 
American male adolescents to care about and succeed academically, can be perceived by 
their peers as acting “white,” which undermines this bravado that is intertwined with their 
perception of what it means to be an urban African American (Connell et al, 1995). 
Although African American adolescent females have poorer academic outcomes 
than their non-minority peers, they generally still outperform African American males 
academically (Chavous et al., 2008). In comparison to African American adolescent 
males, African American adolescent females are often more concerned with 
connectedness, relationships, and approval (Usher & Pajares, 2006). For adolescent 
African American females, social persuasions may play a powerful role in their academic 
achievement. Seemingly, the mechanisms that contribute to academic motivation and 
success for African American adolescent females and males may in fact differ. It is 
plausible that there are gender-specific pathways, as well as pathways that are shared 
across genders that determine academic outcomes for these youth (Connell et al., 1995). 
Biological characteristics of the individual can be an important factor in the development 
of academic achievement. However, other factors possibly interact with gender, such as 
gender specific socialization, societal expectations, and use of extracurricular time. A 
chief purpose of this study is to understand if gender moderates the relationship between 
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individual and contextual factors and academic achievement, as well as identifying the 
factors that may be salient of academic outcomes specifically for females and males. In 
addition, this study will elucidate which factors may put youth at risk, or be protective of 
academic achievement regardless of gender. In this way, factors may be identified for 
interventions that target both male and female populations, as well as interventions that 
target these groups separately.  
Psychopathology 
Psychopathology during early adolescence is associated with poorer academic 
outcomes (Kudra, 1988).  Depression, emotional instability, self-criticism, aggression, 
and low self-efficacy have all been found to negatively affect school performance 
(Brackney & Karabenick, 1995; Kudra, 1988). Shahar and colleagues (2006) conducted a 
one-year longitudinal study with an ethnically diverse sample of 460 sixth and seventh 
grade students from a large public middle school assessing the relationship between 
depression, self-criticism, and academic achievement. These authors found that 
depressive symptomatology had a negative main effect on GPA, and that self-criticism by 
the child was not directly related to GPA. In addition, these authors found a significant 
three-way interaction of gender, depressive symptomatology, and self-criticism, 
suggesting that the relationship between psychopathology and academic performance is 
complex, and affected by others factors. Suldo and Shaffer (2008) found that 
psychopathology predicted academic functioning even after demographic variables such 
as SES and parent marital status were controlled for. However, there is a limited amount 
of research examining the interaction of psychopathology and other important contextual 
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factors, such as community and school resources. By including indices of 
psychopathology in this study we can examine the influence of psychopathology within 
specific environmental contexts (e.g., lower and higher economic resourced schools).  
Family Structure 
A majority of research on African American youth’s academic outcomes has 
focused on family structure risk factors, such as poverty, household composition, and low 
levels of parental education (Mandara, 2006). Unfortunately, a high proportion of urban 
African American adolescents live in conditions of poverty (McLoyd, 1998).  Living in 
poverty, especially in dense urban areas, is associated with a set of characteristics that can 
limit academic development, such as exposure to violence, daily hassles/stress, teen 
parenting, numerous mental health issues, and other economic hardships associated with 
poverty (McLoyd, 1998).  
Single-parent families are more likely to have children who score lower on 
school-based competence measures, and have children who have lower academic 
aspirations, expectations, and grades than children from dual-parent households (Heiss, 
1996; Teachman , Day, Paasch, Carver, & Call, 1998). Using data from the National 
Longitudinal Study of Youth, Teachman and colleagues (1998) found that both 
mathematic and reading abilities were lower for children in single-parent households than 
two-parent households. In addition, the discrepancy between reading ability in single-
parent and two-parent households increased over time. That is, children from one-parent 
families fall further behind in the domain of reading than children from two-parent 
families as they matured (Teachman et al., 1998).  Interestingly, Bankston and Caldas 
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(1998) in their analysis of 18,000 tenth-grade Louisiana students (both African-American 
and European American students) found that single-parent family homes not only 
influence the children from these families, but that a large density of students from single 
parent families within a school, may have an impact on their peers’ academic 
achievement as well. These authors suggest that going to a school with a high 
concentration of peers from single-parent female-headed households, may be a risk factor 
for negative academic outcomes.  
Given that Bankston and Caldas’ (1998) study was cross-sectional, it is unclear of 
what the causal relationship is between household composition and academic 
achievement. It is possible that single-parent family homes may provide inadequate 
structure and socialization, or that having only one parent may lead to reduced 
supervision, parental involvement, and parental monitoring (Bankston and Caldas, 1998; 
Heiss, 1996; Mandara, 2006). It may also simply be the case that single-parent female-
headed households are more likely to be living in social conditions of acute disruption 
and disadvantage than two-parent households, and that children from these homes may 
carry the problems of their environment to school with them (Bankston & Caldas, 1998). 
These authors acknowledged that family structure factors, such as the institution of the 
family is consistently associated with predicting academic achievement. However, it is 
unclear what the mechanism is for this relationship, without incorporating factors at 
different contextual levels (e.g., community/neighborhood and the socioeconomic 
conditions of the school). In addition, according to Heiss (1996) a simple increase in two-
parent families will not necessarily increase African American children’s academic 
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achievement. Heiss (1996) postulated that there are more changes necessary at the family 
and society level in order to increase academic achievement. Heiss implicitly suggests 
comprehensive ecological interventions, in order to increase the academic success of 
African American adolescents. Taken together, these studies demonstrate how factors 
from multiple ecological context levels influence academic outcomes. The present study 
provides a clearer understanding of the unique role of family in predicting academic 
achievement by accounting for theoretically important individual, family, and community 
factors that could potentially be affecting academic achievement.  
Life Stressors 
Low-income urban African American adolescents experience high levels of daily 
hassles and stress that are associated with living in urban environments (Li, Nussbaum, & 
Richards, 2007; Miller & Macintosh, 1999). These chronic hassles and daily stress have 
been found to be predictive of poor academic outcomes (Miller & Macintosh, 1999).  It is 
theorized that these hassles become distracting and inhibit these adolescents from 
devoting the concentration needed to succeed academically.  Miller and Macintosh (1999) 
found that hassles are a significant barrier to academic success for African American 
youth; however, these authors also found that these stressors interacted with ethnic 
identity to predict academic outcomes. A strong ethnic identity may potentially act as a 




Community and Neighborhood 
In low-income urban African American communities, exposure to violence is 
profound and has been associated with poor academic achievement (Ozer, Richards, & 
Kliewer, 2004; Hill & Madhere, 1996). Community violence has been defined as the 
exposure to violence and violence-related events occurring in or around the home, school, 
or neighborhood, and may involve physical as well as threatened harm (Kupersmidt, 
Shahinfar, & Voegler-Lee, & Ellen 2002). Both acute and chronic exposure to violence, 
have been associated with negative developmental outcomes such as PTSD, depression, 
anxiety, externalizing psychopathology, lowered attention, and poorer school 
performance (Brewin & Holmes, 2003; Fitzpatrick, 1993; Fowler, Tompsett, 
Braciszewski, Jacques-Tiura, & Baltes, 2009; Hill & Madhere, 1996; Paxton, Robinson, 
Shah, & Schoeny, 2004). Thompson and Massat (2005) examined the frequency of 
community violence, family violence, witnessing of violence, and the association with 
academic achievement among other variables, for 110 African American 6
th
 grade 
students, from four urban Chicago public schools. Academic achievement was found to 
be significantly negatively correlated with PTSD. These authors suggested that exposure 
to traumatic and violent events leads to PTSD, and a reduction in academic achievement. 
However, a limitation of this study was that it used correlational analysis, limiting any 
type of causal explanation. In addition, other extraneous factors such as family 
constitution and parental involvement were not controlled. In the current study, the role 
that community violence (both direct victimization and witnessing such violence) has on 
academic achievement is investigated while accounting for factors that are associated 
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with these variables (e.g., parental monitoring, household composition, etc.). This 
provides for a more accurate understanding of the unique effect community violence may 
have on academic outcomes. 
 Protective Factors 
Theorists have postulated that children, who do succeed in high-risk contexts, 
may have the presence of protective factors that compensate for the risks that exist in 
their lives and environment (Garmezy, 1993). In order to promote “educational 
resilience” among at-risk youth, researchers have begun to focus on protective processes 
that may predict school success (Taylor & Lopez, 2005). However, there is scant 
empirical studies in this area. Recent research focusing on African American youth have 
identified important individual and family functioning factors that influence academic 
achievement (Annunziata et., 2006; Gutman et al., 2002; Taylor & Lopez, 2005). These 
protective factors have been better studied of late, as prevention and intervention 
researchers attempt to identify individual and family factors that are malleable, and can 
produce meaningful changes in the child’s academic functioning. The succeeding 
paragraphs outline several of these protective factors.  
Individual-Level Characteristics 
  For adolescent African Americans (especially males) Mandara (2006) has 
emphasized the importance of racial socialization in the development of academic 
success. According to Caughy, O'Campo, Randolph, and Nickerson (2002), African 
American parents employ racial socialization in the parenting process to effectively 
prepare their children to function in American society.  Researchers and theorists, have 
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defined racial socialization, as the task and responsibility that Black parents have of 
raising physically and emotionally healthy children who are Black in a society in which 
being Black has negative connotations (Peters, 1985 as cited by Caughy et. al., 2002). 
Racial socialization can therefore be conceptualized as specific messages and practices 
employed by African American families to provide their children with information 
regarding the nature of race status (Caughy, O'Campo, & Muntaner, 2004). These 
messages and practices may buffer against the hostile environments that African 
Americans face by promoting children’s self-esteem, and by preparing them for the racial 
barriers in our stratified society (Miller & Macintosh, 1999). Empirical studies suggest 
that the majority of African American parents utilize some form of racial socialization 
strategies when raising their children (Caughy et al, 2002; Caughy, Nettles, O’Campo, & 
Lohrfink, 2006).   
The research on the impact of racial socialization on African American 
adolescents’ academic achievement is limited and conflicting (Mandara, 2006). Studies 
have shown that racial socialization has been positively associated with psychological 
health (Murray & Mandara, 2002), as well as cognitive development (Caughy et al. 2002) 
and with grade point average (Miller & Macintosh, 1999). Yet, other studies have found 
that racial socialization does not directly enhance academic achievement (Thomas et al., 
2009) and in fact, some have found racial socialization to be associated with lower grades 
(Marshall, 1995) and delinquency (Taylor, Biafora, & Warheit, 1994). However, 
according to Mandara (2006), the inconsistent findings concerning racial socialization 
may be a result of the disparity in measurement, and differences in the conceptualization 
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of racial socialization. Mandara postulates that racial socialization can be a powerful tool 
to increase academic achievement for African American children. Studies have indicated 
that boys who have received racial socialization, especially in the form of cultural pride 
from their parents, are more likely to be academically achieving, whereas, boys who do 
not receive these messages often struggle academically (Hughes & Chen 1999; Murray & 
Mandara, 2002).   
Another important individual level factor associated with academics is the 
individual’s academic self-competence or self-efficacy. Marchant and colleagues (2001) 
have argued that the individual’s self-competence may be more important in school 
success than previously thought. In Marchant et al.’s study of 230 fifth and sixth grade 
European American students, they found that student perceptions of their self-
competence predicted academic achievement above and beyond contextual 
characteristics, such as family and school environments. In addition, when perceptions of 
self-competence were controlled, the influence of family and school contexts vanished. 
Seemingly, child self-characteristics may serve as mediators between family functioning 
factors and academic achievement (Grolnick, Ryan, & Deci, 1991). However, the 
assessment of students’ perceptions of their abilities to succeed academically has not 
been well researched among at-risk youth, such as low-income urban African American 
adolescents.  
Family Functioning 
Family functioning factors such as, parenting style, family cohesion, and parental 
monitoring/involvement have been found to be critical components of academic success 
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regardless of ethnicity, gender, or grade level (Annunziata et al., 2006; Mandara, 2006). 
Family cohesion has been conceptualized as the emotional bond that is shared among 
family members, while parental monitoring is defined as the degree in which parents’ 
structure the child’s home, school, and community environments, and the tracking of the 
child’s behaviors in these environments (Dishion and McMahon, 1998). Family cohesion 
and parental monitoring have been found to predict academic achievement as well as 
academic effort among low-income urban African American youth (Connell et al., 1995). 
Annunziata and colleagues (2006) found that among low-income urban African 
American youth, family cohesion has an advantageous effect on school engagement and 
academic achievement. However, the authors found that parental monitoring moderated 
the findings of this study. That is, family cohesion predicting school engagement and 
academic achievement was found in families where parental monitoring was high, but 
was not predictive in families were parental monitoring was moderate to low. 
Additionally, the relationship between parental monitoring and academic achievement 
was mediated by school engagement. This suggests that family functioning factors may 
interact with each other, and the presence of multiple positive family functioning factors 
may provide more influential protective value when they occur together.    
Social Support 
Social Support from sources other than one’s parents (e.g. peers, teachers, and 
other adults) has been found to be associated with academic achievement (Gutman et al., 
2002). Social support has been defined in the literature, as information that leads one to 
believe that he or she is loved, cared for, respected, and valued, and is theorized as an 
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important protective factor for children and adolescents (Gutman & Midgley, 2000). 
Rutter (1979) has emphasized the importance of supportive relationships with peers, 
teachers, and other adults for positive academic outcomes, especially for low-income 
minority youth.  However, the research on social support has been inconsistent (Gutman 
et al., 2002). For example, Cauce and colleagues (1992) found that support from adults, 
such as teachers and mentors were positively related to academic success, although peer 
support was negatively related to school outcomes. Yet, a study by Dubow, Tisak, 
Causey, and Hryshko (1991) found that peer support was positively related to GPA, and 
that there was no association between teacher support and GPA. Seemingly, the 
contributions of social support in predicting academic achievement are not fully 
understood. The different sources of support available to a child need further evaluation 
in how they predict academic achievement. This may be particularly important during 
adolescence, when individuals have a greater concern about what their peers think of 
them, and are in need of adult friendship outside of the home (Gutman et al., 2002). This 
study investigated the influence of social support from different sources such as peers, 
family members, and teachers in the framework of several ecological contexts. In 
addition, this study examined the importance of parent’s perception of the social support 
they receive in relation to the child’s academic achievement. It is hypothesized that 
parent’s with greater perceptions of social support, might be better equipped to provide 
family environments conducive to learning.  
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Optimal Data Analysis 
In order to understand how factors influencing academic outcomes interact, this 
study used an exploratory multivariate analysis technique known as Optimal Data 
Analysis (ODA), as described in Yarnold and Soltysik (2005) to create a prediction 
model for academic achievement. ODA will determine the pathways toward academic 
success and failure. A major limitation to the current research on low-income urban 
African American youth, with regard to academic achievement, is that the literature is 
limited by conventional statistical techniques that limit the number of interactions that 
can be analyzed. Therefore, this study on low-income urban African American youth has 
utilized the ODA technique to identify the predictors of academic outcomes across 
different ecological settings in one statistical model. 
 As described in Snowden, Leon, & Sieracki (2008), ODA’s approach is superior 
to conventional statistical techniques for a number of reasons. For example, ODA allows 
for a unique approach to testing multivariate interactions compared to other conventional 
techniques, such as regressions and ANOVA. Conventional techniques require 
hypotheses about diverse interactions a priori, and only permit for the investigation of a 
limited number of interactions.  ODA does not require a priori hypotheses. Among low-
income urban African American adolescents, ODA has not been utilized to understand 
academic outcomes. In the current study, ODA allowed for a classification tree to be 
developed that identifies the predictors of academic success and failure among our 
sample of urban low-income African American youth. 
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The Current Study 
The primary purpose of this study was to identify the strongest predictors of 
academic success and failure, among low-income urban African American youth when 
accounting for multiple ecological settings, and the numerous factors that occur within 
these settings. A secondary purpose of this study was to understand how the myriad of 
protective and risk factors interact with one another to ultimately influence academic 
outcomes, or the “pathways” for these adolescents. Therefore, this study utilized ODA 
analysis to incorporate multiple ecological layers of influence on child development, as 
suggested by Bronfenbrenner (1977) in his ecological systems theory, as well as 
accounting for the many transactions that occur between these contexts, as suggested by 
Cicchetti and Lynch’s (1993) ecological transactional model.  This has the potential to 
provide much needed guidance about how to promote academic achievement for at-risk 
youth through policy, and through interventions at the individual, family, school, and 
community level.     
Research Questions  
This study addressed the following research questions: (a) Which factors are the 
strongest predictors of academic outcomes (both for success and failure) when factors 
from multiple layers of a child’s environmental context are accounted for?  (b) How do 
the myriad of protective and risk factors interact with each other to predict academic 





The above research questions generate several hypotheses. First, based on the 
literature and ecological theory, family structure and family functioning factors will be 
the greatest predictors of academic outcomes. Secondly, according to ecological theory 
the myriad of protective and risk factors should have the greatest predictive power the 
closer they are to the child, that is direct interaction (e.g., parental monitoring) will have 
greater predictive power of outcomes than indirect interactions (e.g., crime in 
neighborhood). In addition, it is hypothesized that specific risk and protective factors will 
exert greater influence within a specific context (e.g., parental monitoring within a 
disadvantaged community).  Third, given the fact that African American males and 
females have unique experiences within their contextual environments (e.g. males are 
monitored less), it is hypothesized that gender will be a powerful predictor of academic 






A sample of 283 fifth through eighth-grade urban African-American youth, 128 
(45.2%) boys and 155 girls (54.8%) was recruited from eight urban Chicago public K-8 
elementary schools. However, the final sample included in the present analysis was 167 
(46.6% boys and 53.4% girls) due to a lack of school data from several schools. Three 
schools were located in poor communities, three schools were located in working-class 
communities, one school was located in a working-to-middle-class community, and one 
was a magnet school, whose student body consisted of students from working-to-middle 
class communities. These eight schools served as a good representation of the 
socioeconomic range of schools serving African American communities in urban areas of 
Chicago (Larson, Richards, Sims, & Dworkin, 2001). The racial compositions of the 
schools were comprised of the following; five of the schools were 100% African 
American, and the other three schools were 99.8%, 98.4%, and 88.1% African American 
(Li, Nussbaum, & Richards, 2007).  
Recruitment was conducted in order to obtain a sample stratified by grade and 
gender. In each school, the study was explained to the fifth through eighth grade classes 
by research staff. Students were then given parental consent and student assent forms to 
participate in the study. The overall sample consisted of students ranging in age from 10-
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15 years old (M = 11.95, SD = 1.23) and approximately equal numbers of students from 
each grade (5
th
 = 79, 6
th
 = 67, 7
th
 = 71, and 8
th
 = 66, respectively). According to a 
previous study of this sample, the participants who chose to partake in this study did not 
differ on most dimensions of an anonymous survey administered to all fifth through 
eighth-grade students at four of the schools (Li et al., 2007). Approximately 47% of these 
students lived in households headed by single mothers, 36% lived in two-headed 
households (although 14% of these cases included a stepparent), 14% lived with their 
grandparents or in other living arrangements, and the remaining 3% lived in households 
headed by single fathers. The majority of parents of our students had graduated from high 
school (63%) and 17% had a collegiate degree. Family income of the sample ranged from 
$2,500 to $97,500 (Mdn = $19,132, SD = $18,935) and included income from child 
support and food stamps (Bohnert, Richards, Kolmodin, & Lakin, 2008). 
Procedure 
The Experience Sampling Method (ESM; Csikszentmihalyi & Larson 1987; 
Larson, 1989) was utilized in order to collect information from the students about their 
location, activities, emotions, thoughts, and companionship. Each student was assessed 
for a single-1 week interval during the 2 years of data collection (1994-1996). Students 
carried with them programmable alarm watches and small notebooks containing self-
report forms during this one week period, and would be signaled once at random within 
each 2-hour period between 7:30 am and 9:30 pm (Bohnert et al., 2008). Participants 
were informed to respond to all signals and that if they went to bed before 9:30 pm to put 
the watch in another room. During the 1- week period in which the student was signaled 
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they met with a trained research assistant at their school each morning, providing them 
with instructions on how to complete the forms properly and gave them a self-report 
booklet for the next 24-hour period. For the weekend, students were provided with forms 
to last them until Monday morning.  
In order to be included in the data analysis students had to respond to at least 15 
of the 51 signals and to at least 50% of the signals they were eligible to receive. The 
median response rate to the signals was 85%, with girls having a slightly higher response 
rate (86%) than boys (82%). Previous studies with ESM data indicate that our response 
rate falls with a satisfactory parameter of ESM responding (Larson, 1989). In addition, 
this study illustrated that missed reports are due to a number of reasons and do not 
necessarily bias the results. Students and their parents were also asked to complete 
questionnaires assessing several domains of functioning across multiple ecological levels, 
such as family functioning, perceptions of neighborhoods and community, family 
structure, psychopathology, daily stressors, and perceptions of social support. The 
students completed their questionnaires during supervised sessions at school, while the 
parents completed their questionnaires in the privacy of their home (Bohnert et al., 2008). 
Due to the design of this study and the type of analysis being conducted (ODA), 111 
variables have been analyzed. As a result of using a vast number of variables, the 
measures used in this study are described succinctly; refer to Table 1 for reliability 
information at the end of the measure section.  
  
Table 1. Descriptives of Measures. 
Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
Individual         Gender                                 283       1.55 0.50      N/A         1 to 2 
Individual          Grade                                 283       6.44 1.13      N/A         5 to 8 
Image of Self      Multi-Group Ethnic Identity          Child 
         Total Ethnic Identity                    275        3.13 0.37      0.55         1 to 4 
         Affirmation/Belonging                   275        3.48 0.49      0.44         1 to 4 
         Ethnic Identity Achievement                  275        2.94 0.47      0.36         1 to 4 
         Ethnic Behaviors                    275        5.90 1.64      0.23         1 to 4 
         Other Group Orientation                   275        3.05 0.61      0.64         1 to 4 
Image of Self      African American Acculturation Scale Child 
         Acculturation Mean                   222        2.47 0.49      0.75         1 to 4 
Image of Self      Harter-Self Concept           Child   
        General Self-Esteem                   267        3.19 0.61      0.69         1 to 4 
        Social Acceptance                    268        2.95 0.62      0.58         1 to 4 
        Athletic Competence                   268        2.82 0.64      0.58         1 to 4 
        Behavioral Conduct                   268        2.77 0.70      0.68         1 to 4 




Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
        Scholastic Competence                   268        2.87 0.65      0.66         1 to 4 
Image of Self        Future Expectations Scale         Child 
        Child’s Future Expectations                  213        3.30 0.70      0.82         1 to 4 
        Expectations for Best Friend                  202        3.13 0.71      0.82         1 to 4 
        Expectations for Siblings                              193         3.26 0.74      0.84         1 to 4 
Image of Self       ESM 
       Mean Confidence                              252        3.65 0.63      0.81         1 to 7 
        Mean Motivation                              246        6.27 1.32      0.65         1 to 7 
Psychopathology     Children’s Depression Inventory (CDI)  Child 
       Overall CDI Score                                                      243        8.47          7.31      0.87         0 to 54 
       Dysphoria                     244        0.19 0.31      0.64         0 to 2 
       Behavioral Disturbance                   242        0.30 0.38      0.61         0 to 2 
       Anhedonia                     243        0.35 0.35      0.50         0 to 2 
       Self-Depreciation                               239        0.28 0.40      0.65         0 to 2 
       Physical Disturbance                    244        0.43 0.44      0.52         0 to 2 
Psychopathology     How do I Feel?          Child 




Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
Psychopathology      Juvenile Delinquency Scale        Child 
        Juvenile Delinquency                   273        1.34 0.43      0.83         1 to 4  
        Delinquency Subscale                   274        1.33 0.44       0.82         1 to 4  
        Drugs Subscale                    273        3.08 0.87      0.84         1 to 4  
     
Psychopathology      Child Behavior Checklist         Parent 
       Total Behavior Problems                   227        0.27          0.19    
       Externalizing Behaviors                   228        0.24 0.28      0.92         0 to 2 
       Aggressive Behavior                              228        0.44 0.36      0.91         0 to 2 
       Anxiety Depression                              232        0.23 0.25      0.80         0 to 2 
       Attention Problems                              233        0.34 0.32      0.77         0 to 2 
       Delinquent Behavior                              231        0.18 0.20      0.70         0 to 2 
       Internalizing Behavior                    227        0.25 0.22      0.85         0 to 2 
       Social Problems                                 233        0.34 0.30      0.56         0 to 2 
       Somatization                                           214        0.24 0.29      0.76         0 to 2 
       Thought Problems                                230        0.13 0.21      0.59         0 to 2 
       Withdrawn                                            231        2.62 2.49      0.67         0 to 2 
       Other Problems          227        0.29 0.28      0.67         0 to 2 32
 
  
Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
Psychopathology    ESM             Child 
       Time Spent with Negative Affect                             253        6.92 8.93       N/A        0 to 100  
      Time Spent with Positive Affect                             253        52.26 34.12       N/A        0 to 100 
       Time Spent with Negative Arousal                 253        9.14 12.07       N/A        0 to 100 
       Time Spent with Positive Arousal                             251        48.51 33.15       N/A        0 to 100 
       Mean Affect                                          253        5.54 0.88       0.81        1 to 7 
       Mean Alienation                               253        1.41 0.38       0.81        1 to 7 
      Time spent substance abuse     
Family Structure              Total family income                               277      25,079      18,935        N/A    2,500-95,000 
Family Structure               Household composition*         239 
Family Structure               Mother employment prestige                              184       37.59 16.54     N/A     10.00-87.90 
Family Structure               Father employment prestige                              156       36.84 12.35     N/A     22.68-87.90 
Family Structure               Parental education                                           184       37.59 16.54     N/A     10-87.90  
Family Functioning         Parental Attitude Measure                   Child   
        Child Report of Monitoring                  266       2.59           0.44          0.69       1 to 3             
        Child Report of Warmth                                          267       2.79 0.44      0.69       1 to 3 




Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
Family Functioning        Parental Alcohol Abuse          Child 
        Parent’s use of Alcohol (mean)                  76          1.56 0.64      0.83         1 to 4 
Family Functioning       Family Environment Scale                   Child   
       Family Beliefs                   265        1.47 0.59      0.39         1 to 4 
       Family Cohesion                   265        3.36 0.59          0.72         1 to 4  
       Family Conflict                   265        2.01 0.57          0.68         1 to 4 
       Family Organization                  265        1.76 0.58      0.46         1 to 4 
Family Functioning       Social Support Survey                            Child 
       Family Support                                           244        4.38 0.72      0.65         1 to 5 
Family Functioning        Parental Monitoring         Parent 
   Monitoring Mean                     212         4.82 0.43      0.73         1 to 5 
   Know where child is weeknights        207         4.91 0.43      N/A         1 to 5 
    Know where child is weekends        212         4.92 0.39      N/A         1 to 5 
    Know where your child is during day       230         4.83 0.60      N/A         1 to 5  






Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
Family Functioning        Social Support (Family)         Parent 
         Total Support                    189        5.57 1.64      0.93         1 to 7  
         Satisfaction w/Support                   217        5.64 1.59      0.89         1 to 7 
         Confidence in Support                   188        5.45 1.85      0.86         1 to 7 
Family Functioning        ESM           Child 
         Time Spent with Family                       253      37.52        22.27      N/A         0 to 100 
Social Support      Social Support Survey          Child 
         Informational Support                   247        3.85 0.92      0.73         1 to 5 
         Esteem-Enhancing Support                  247        3.93 0.92      0.72         1 to 5 
        Tangible Support                    247        3.76 0.85      0.67         1 to 5 
        Peer Support                    245        3.80 0.86      0.65         1 to 5 
        Teacher Support                    244        3.57 1.00      0.63         1 to 5 
Social Support        ESM           Child 
        Time Spent with Friends                   253      18.47        18.73      N/A        0 to 100 
        Time Spent Socializing                   253      11.19        11.85      N/A        0 to 100 
        Time Spent in Class                    253      20.08        11.89      N/A        0 to 100 




Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
        Time Spent Extracuric Activ                             253        1.09 2.10     N/A          0 to 100 
        Time Spent Productive Activ                  253      21.37        10.24     N/A          0 to 100 
        Time Spent Leisure Activ                    253      53.76        13.37     N/A          0 to 100 
        Time Spent Physical Activ                  253        3.70 5.11     N/A          0 to 100 
        Time Spent Religious Activ        253        0.99 2.55     N/A          0 to 100 
        Time Spent Idling                              253        9.92 9.41      N/A          0 to 100 
        Time Spent Alone                                        253       20.80       21.96     N/A          0 to 100 
        Mean Social Support                                         253         5.90 0.92      N/A          1 to 7 
        Friendliness of Others 
Life Stressors      The Hassles Scale for Children         Child 
        How much of a problem                    278         1.92 0.53      N/A         0 to 3 
       Has hassles occurred                               278       18.72 7.12      N/A         0 to 132 
Life Stressors     Major Life Events            Child 
         Lifetime Summary of Events                 283         8.13 6.66      N/A         0 to 132 
Community      Neighborhood Environment Scale        Child 
         Behavior Problems                   269         2.66 0.91      0.86         1 to 4 
         Crime in Neighborhood                   267         2.33 0.98       0.89         1 to 4 
         Overall Perception of Nhbhd.                  268         2.53 0.88      0.93         1 to 4 36
 
  
Context                               Name of Scale/Variable                 Reporter         N       Mean           SD         Alpha       Range  
 
Community       Exposure to Violence                      Child 
         Child’s witnessing Violence                              266        2.52 0.84      0.78         1 to 4 
         Child as Victim of Violence                  266        1.48 0.52      0.73         1 to 4 
Community       Community Survey           Parent 
         Community Mean                   198        3.04 0.70      0.56         1 to 5 
         Neighborhood Involvement                  233        2.88 0.93      0.56         1 to 5 
         Neighborhood Cohesion                   232        3.22 0.91      0.71         1 to 5 
         Neighborhood Crime                   234        3.22          1.04      0.77         1 to 5 
         Neighborhood Decay                   234        2.42 1.01      0.76         1 to 5  
        Economic status of school **        283        N/A N/A      N/A          N/A 
        School***           283        N/A N/A      N/A          N/A 
N/A     Academic Achievement  
N/A        Iowa reading                     167        5.38 1.67          N/A         1 to 9  







Note. *  1 = Mother & Father  ** 1 = 54% attended a lower-class school  ***School represents the specific 
    2 = Mother only 2 = 21% attended a working class school  institution the student attended   
    3 = Father only 3 = 25% attended a middle-class school 
    4 = Mother & Stepfather 
    5 = Father & Stepmother 








Individual characteristics of the students were collected such as gender and grade 
level. For the self-report variable, the Multi-Group Ethnic Identity Measure was used to 
assess ethnic identity achievement, and other group orientation (Phinney, 1992). The 
African American Acculturation Scale was used to assess the student’s level of 
acculturation in the African American community (Landrine & Klonoff, 1994). The 
Harter-Self-Concept inventory was used to assess several different dimensions of the 
individual’s self-esteem (e.g. global self-esteem, scholastic competence, athletic 
competence, physical competence, and social acceptance; Harter, 1982; Cauce, 1987). 
The Future Expectations Scale was used to assess the student’s future expectations for 
themselves, family, and friends in the areas of school achievement and drug behaviors.In-
vivo measures were collected during the one-week period in which the student would 
respond to the ESM signals data were collected on the quality of confidence and 
motivation.  
Psychopathology 
Self-Report: To assess for depressive symptoms the Children’s Depression 
Inventory (CDI) was used to assess the student’s level of depression as well as specific 
depressive symptoms (Kovacs, 1985; Larson, Richards, Raffaelli, Ham, & Jewel, 1990). 
The How do I Feel inventory was used to assess the student’s posttraumatic stress 
symptoms (Martinez & Richter, 1993; Richters, & Martinez, 1993). The Juvenile 
Delinquency Inventory was used to assess the student’s individual’s involvement in 
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crime, aggression, drug usage/behaviors, and other at-risk or deviant behaviors (Tolan, 
1988).  
In-Vivo: During the one-week period in which the student would respond to the 
ESM signals, data were collected on the percentage of time reported of having negative 
affect, positive affect, negative arousal, positive arousal, and the quality of affect and 
alienation. 
Parent Report: The Child Behavior Checklist (CBCL) was used to assess the 
student’s internalizing symptoms (e.g., depression, anxiety, etc.) externalizing behaviors 
(e.g., aggression, delinquency, oppositional behavior, etc.), as well posttraumatic stress 
symptoms, thought problems, and somatic complaints (Achenbach, 1991).  
Family Structure 
Family structure variables such as total family income, household composition, 
prestige of parents’ employment, and parents’ education level were obtained via parent 
self-report.  
Family Functioning 
  Self-Report: Parental Attitude Measure is a self-report inventory that assesses 
perceived social support and interpersonal relationship with parents, as well as parental 
monitoring and involvement (Lamborn, Mounts, Steinberg, & Dornbusch (1991). 
Parental Alcohol Abuse was assessed with a simplified version of the Children of 
Alcoholics Screening Test which assesses the child’s perception of their parent(s)/legal 
guardians(s) alcohol drinking behaviors (Jones, 1983). The Family Assessment Measure-
Self Rating Scale (FAM-SR) was used to assess the child’s perception of their family 
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environment and functioning in the areas of family cohesion, deviant beliefs, family 
disorganization, and family confidence (Moos & Moos, 1986). Social Support was 
assessed using the Survey of Children’s Social Support which appraises the child’s 
perception of family social support (Dubow & Ullman, 1989). In-Vivo: During the one-
week period in which the students would respond to the ESM signals data were collected 
on the percentage of time spent with family.   
Parent Report: Parental Monitoring inventory assesses the level of awareness a 
parent has over their child’s whereabouts (Kalil & Eccles, 1994). Parent perceptions of 
Social Support  was assessed in the areas of the level of support a parent feels and has 
access to from other family members, including satisfaction in support, confidence in 
support, and total support (Kalil & Eccles, 1994).  
Social Support Outside of Family 
Self-Report: The Social Support Survey was used to assess the student’s 
perceptions of social support from peers, teachers, etc… (Dubow & Ullman, 1989). In-
Vivo: During the one-week period in which the student would respond to the ESM signals 
data were collected on the quality and percentage of time spent with peers and other 
adults engaging in activities where social support may (or may not) be provided such as 
extracurricular activities, religious activities, physical activities, productive activities, 
socializing and in the class. As well as in the following situations doing homework, 




Self-Report: The Hassles Scale for Children was used to assess the daily hassles 
and stressful life events that are taking place or have taken place in the student’s life 
(Jose, D’Anna, & Cafasso, 1992).  The Major Life Events scale was used to assess the 
impact of major life events on the student’s functioning (Jose, Cafasso, & D’Anna, 
1994). 
Community and Neighborhood 
Self-Report: Neighborhood Environment Scale is a self-report inventory that 
assesses violence, gang activity/involvement, drug issues and behavior problems 
occurring in the child’s neighborhood (Mason, Cauce, Gonzales, Hiraga, & Grove, 1994). 
The Exposure to Violence inventory was used to assess the student’s exposure to 
violence both as a witness and direct victimization (Richter & Martinez, 1993).  
Parent Report: The Community Survey inventory was used to assess the 
neighborhood/community environment, gang and drug activity, community cohesion, 
safety, and services available in the community in which the family lives (Buckner, 
1988).  
Academic Achievement 
The Iowa Test of Basic Skills (ITBS) a nationally normed achievement test 
assessing “basic cognitive skills” for students in the grades of Kindergarten through 9th 
was used to assess the adolescents’ current academic functioning (Hieronymus, 
Lindquist, & Hoover, 1981 as cited by Thompson & Massat, 2005). The ITBS was 
created to be used as an assessment of a student’s current skills and growth in the areas of 
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mathematics, language, and reading (Keyser & Sweetlands, 1994). The administration of 
the ITBS was performed by the students’ teacher and was not part of this research project 
procedure. Data on the students ITBS performance was acquired from the students’ 
school administration.   
For the purpose of this study, academic success and failure are operationally 
defined in the following manner. In order to be categorized as meeting academic success, 
the student must have obtained a score on the ITBS that is at least one grade level below 
their current grade status at the time of the test administration. Scores for mathematic 
achievement and reading achievement were analyzed separately, and students could be 
classified for having success in one but not the other, or both achievement areas. Students 
who do not meet this requirement were categorized as failing academically. This criterion 
for success is based upon what the Chicago Public School system used to determine 
academic success during the data collection years (1994-1997). Depending on the current 
grade level of the student, the Chicago Public School system determined academic 
success as being 0.5 to 1.5 grade levels below the student’s current grade at the time of 
the ITBS test administration.  
Data Analysis  
In order to create a prediction model for academic achievement, Optimal Data 
Analysis (ODA) was used using the ODA software for Windows in order to select the 
strongest predictors of achievement as described in Yarnold and Soltysik (2005). Each 
variable described previously (see Table 1) was entered without selecting explicit 
predictors or specifying a priori interactions. As described by Snowden and colleagues 
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(2008), this allowed for the investigation of all possible variables that may influence 
academic achievement without increasing error. Using ODA, allowed the present study to 
investigate predictors that have not been explored before (with regard to academic 
achievement), and examining if these predictors may be part of the optimal model of 
achievement. Traditional statistical techniques presume that the predictors chosen for 
investigation are done so because they are significant predictors for every member of the 
sample. However, ODA allows for the variable to order different parts of the overall 
sample. For example, gender may be a variable that splits the sample as an optimal 
predictor and subsequent significant predictors of academic outcomes may differ for 
males and females.  
Main effects have been identified as instructed by Yarnold and Soltysik (2005) 
through univariate ODA (UniODA) analysis.  UniODA analysis was conducted for each 
variable, in order to provide information about which characteristics are independently 
significant as a predictor for academic achievement. The main effects provide 
information that is limited to only one attribute (e.g. whether girls are more likely to 
achieve academically) information about other characteristics that may be interacting 
with that variable are not provided. For instance, being female in conjunction with high 
parental monitoring may predict academic achievement, whereas, either one of these 
characteristics in isolation may not predict academic achievement. As a result, 
Classification Tree Analysis (CTA) were conducted that will provide additional 
information about predictors of academic achievement (Snowden et al., 2008). 
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To create a CTA, I selected the characteristic from UniODA that have the greatest 
effect strength for sensitivity. This characteristic is the best possible predictor of 
academic achievement in our sample.  For this predictor, ODA provided a decision rule 
that was used to partition the sample. For example, if gender was the best possible 
predictor, the decision rule that ODA would perhaps create (is that female students are 
more likely to have academic success than male students) and this would be used to 
partition the sample. Subsequently, ODA was performed using all of the characteristics 
again, now though, only for students of each section of the partitioned sample (e.g. 
female students), and the characteristic that demonstrated the most advantageous effect 
strength for sensitivity was selected, and the sample was partitioned further. This method 
was employed until each “branch” of the CTA was no longer able to be reliably 
subdivided. When this occured, that branch was ended and I continued to utilize ODA to 
complete the other branches of the tree (Snowden, Leon, Bryant, & Lyons, 2007; 
Snowden et al., 2008; Yarnold & Soltysik, 2005). 
To diminish the likelihood that the model capitalized on chance, non-directional 
Fisher’s exact probabilities were conducted for each characteristic. Furthermore, as 
suggested by Yarnold and Soltysik (2004), a Dunn and Sidak’s rejective criterion was 
conducted to ensure an acceptable experimentwise Type 1 error rate, boosting the 
confidence that the results of the final tree model were not based on chance. Variables 
were removed (“pruned”) from CTA if their Type 1 error rates did not meet Dunn and 
Sidak’s criteria (Snowden et al., 2008; Yarnold & Soltysik, 2005). 
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As described by Yarnold and Soltysik (2005) and Snowden and colleagues 
(2008), a leave-one-out (LOO) analysis was conducted on each characteristic that was 
analyzed at each decision point. LOO is conducted by ODA and reduces the probability 
that the results of the CTA benefit from chance. LOO analyses check the anticipated 
cross-sample stability of a characteristic as a predictor by taking one case from the 
model, and then using the other cases to determine the decision rule. The LOO analyses 
decrease the likelihood that decision rules will be created based on peculiarities in the 
sample. As a result, only characteristics whose classification accuracy is firm in LOO 
analysis will be included in the eventual CTA model (Yarnold & Soltysik, 2005). Finally, 
as instructed by Yarnold and Soltysik (2005) post hoc analyses were performed to assess 
the final categorization performance of the model, investigating the overall classification 





Descriptive Statistics  
The original sample size of this study consisted of 283 (45.2% boys & 54.8% 




 grade young adolescents. As a result of 
missing data for the dependent variables (ITBS math score & ITBS reading score) from 
some schools, the overall sample for this study’s analyses consisted of 167 participants. 
Descriptive statistics were computed for all variables and are presented in (Table 1) by 
the classification of the variable.  
ODA Results 
Multivariate classification trees were created using UniODA analyses to identify 
the variables with the greatest predictive sensitivity (the optimal predictors) for 
mathematic achievement and reading achievement in separate multivariate classification 
tree models. The following sections present the UniODA and multivariate classification 
tree analyses results for each dependent variable (mathematic achievement & reading 
achievement). The initial UniODA analyses allowed for the identification of the overall 
optimal predictor for each dependent variable and partitioned the sample into subgroups 
(predicted academic success or failure) based on the optimal predictor of the initial 
UniODA analysis. Subsequent UniODA analyses were conducted to further partition the 
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sample in order to identify and classify the unique pathways for academic success and 
failure 
The initial UniODA analysis as well as ensuing UniODA analyses revealed 
several predictors as having a high classification strategy (refer to Table 2 & Table 3). 
However, the overall optimal predictor for each UniODA analysis was identified based 
on the predictor with the best overall classification accuracy (e.g. greatest effect strength 
sensitivity) that was leave-one-out stable (as explained previously). The multivariate 
classification tree models were created in this method until the sample could no longer be 
partitioned into subgroups predictive of academic success or failure at statistically 
significant levels.  
The final multivariate classification tree models are represented in Figure 1 
(mathematic achievement) and Figure 2 (reading achievement). The rectangles in the 
figures represent decision points, with the last rectangle in a pathway or node 
representing an endpoint. The arrows in the figures represent the predictive pathways 
with the numbers beside the arrows representing the cutoff value for each decision point. 
The p value for each decision point is located within each rectangle. At each node 
decision endpoint, fractions and percentages represent the number of correctly identified 
predictions (academic success or failure) for the total number of participants in that node. 
In order to decrease the chance of committing a Type 1 error the final multivariate 
classification tree models were created using Dunn and Sidak adjusted per-comparison p 
adjustments (Yarnold & Soltysk, 2004). Figure 1 and Figure 2 include the decision points  
 
  
Table 2. UniODA results for Mathematic Achievement. 















          
Sex Female Male 51.50% 11.19% 65.62% 48.15% 23.08% 85.53% 0.113 
Grade 5 6, 7, 8 44.31% 3.39% 31.25% 47.41% 12.35% 74.42% 0.992 
Economic status 
of School* 
3 1-2 77.25% 28.29% 43.75% 85.19% 41.18% 86.47% 0.0007 
Household 
composition 




66.43% 23.12% 44.44% 71.68% 27.27% 84.38% 0.084 
SCHOOL 1,3,6 2,5,8 52.10% 26.09% 43.75% 54.07% 18.42% 80.22% 0.661 
Total ethnic 
identity 




> 3.23 < 3.22 39.52% 12.51% 81.25% 29.63% 21.49% 86.96% 0.154 
Ethnic identity 
achievement 
> 2.64 > 2.64 38.32% 13.11% 87.50% 26.67% 22.05% 90.00% 0.067 




















          
Ethnic other group 
orientations  




> 2.69 < 2.69 65.27% 12.19% 31.25% 73.33% 21.74% 81.82% 0.374 
Social acceptance 
(self-concept) 
















































< 3.65 > 3.65 16.17% 8.92% 84.38% 0.00% 16.67% 0.00% 1.000 




< 2.65 > 2.65 35.93% 10.10% 18.75% 40.00% 6.90% 67.50% 1.000 
CDI Total Score < 10.5 > 10.5 36.53% 9.06% 68.75% 28.89% 18.64% 79.59% 0.689 
Dysphoria > 3.55 < 3.55 50.90% 9.49% 18.75% 58.52% 9.68% 75.24% 0.997 
Behavioral 
disturbance 




















          
Anhedonia > 1.12 < 1.12 29.94% 8.67% 21.88% 31.85% 7.07% 63.24% 1.000 
Self-depreciation < 0.33 > 0.33 43.71% 12.22% 75.00% 36.30% 21.82% 85.96% 0.158 
Physical 
disturbance 
> 0.20 < 0.20 43.71% 10.72% 71.87% 37.04% 21.30% 84.75% 0.231 
PTSD mean < 2.61 > 2.61 57.49% 22.12% 68.75% 54.81% 26.51% 88.10% 0.013 
JDS mean < 1.57 > 1.57 33.53% 17.06% 78.12% 22.96% 19.38% 81.58% 0.551 
Drug subscale < -9.22 > -9.22 40.12% 12.03% 75.00% 31.85% 20.69% 84.31% 0.298 
Juvenile 
delinquency 
< 1.28 > 1.28 47.31% 17.21% 81.25% 39.26% 24.07% 89.83% 0.021 
Had sex < 2.5 > 2.5 28.14% 12.95% 90.63% 13.33% 19.86% 85.71% 0.395 
CBCL- withdrawn < 2.22 > 2.22 56.89% 11.41% 53.13% 57.78% 22.97% 83.87% 0.179 
CBCL- somatic 
problems 
> 7.00 < 7.00 78.44% 11.30% 0.00% 97.04% 0.00% 80.37% 1.000 
CBCL – anxious/ 
depressed 




















          
CBCL-  social 
problems* 
< 2.23 > 2.23 58.68% 20.29% 68.75% 56.30% 27.16% 88.37% 0.009 
CBCL- thought 
problems 
< 1.36 > 1.36 38.32% 13.69% 84.38% 27.41% 21.60% 88.10% 0.122 
          
CBCL- attention 
problems 
< 4.21 > 4.21 46.71% 19.89% 78.12% 39.26% 23.36% 88.33% 0.048 
CBCL- delinquent 
behavior 
< 0.5 > 0.5 73.65% 12.89% 28.13% 84.44% 30.00% 83.21% 0.083 
CBCL- other 
problems 




























          
CBCL- total < 22.69 > 22.69 61.08% 12.64% 37.50% 66.67% 21.05% 81.82% 0.400 
CBCL- aggressive 
behavior 
< 15.5 > 15.5 19.16% 13.52% 40.63% 14.07% 10.08% 50.00% 1.000 
How much of a 
problem 
(hassles)* 
< 1.49 > 1.49 76.05% 22.69% 37.50% 85.19% 37.50% 85.19% 0.005 
Has hassle 
occurred 
< 15.5 > 15.5 65.27% 12.06% 43.75% 70.37% 25.93% 84.07% 0.094 
How much 
(hassles) 




< 2.91 > 2.91 38.92% 15.97% 81.25% 28.89% 21.31% 86.67% 0.174 
Gangs, drugs, & 
violence mean 
> 1.71 < 1.71 38.32% 11.33% 84.38% 27.41% 21.60% 88.10% 0.122 
Behavior 
problems 
> 1.79 < 1.79 19.76% 8.35% 31.25% 17.04% 8.20% 51.11% 1.000 




















          
Child report of 
parental 
monitoring 
> 2.57 < 2.57 42.51% 13.20% 81.25% 33.33% 22.41% 88.24% 0. 078 
Child report of 
parental 
involvement 
< 1.45 > 1.45 76.65% 10.42% 15.63% 91.11% 29.41% 82.00% 0.204 
Child report of 
parental warmth  
> 2.94 < 2.94 39.52% 12.51% 84.38% 28.89% 21.95% 88.64% 0.092 
Child report of 
parental mean 
> 4.15 < 4.15 46.71% 9.61% 65.62% 42.22% 21.21% 83.82% 0.272 
Parental alcohol 
abuse mean** 
<11.5 >11.5 59.28% 22.82% 71.87% 56.30% 28.05% 89.41% 0.004 
Family conflict < 2.28 > 2.28 69.46% 13.16% 37.50 77.04% 27.91% 83.87% 0.074 
Family cohesion < 3.75 > 3.75 44.91% 17.09% 84.38% 35.56% 23.68% 90.57% 0.021 
Deviant beliefs < 1.83 > 1.83 35.93% 10.73% 87.50% 23.70% 21.37% 88.89% 0. 123 
























< 2.25 > 2.25 35.93% 18.83% 96.88% 21.48% 22.63% 96.67% 0.008 
Informational 
support 
< 3.50 > 3.50 62.28% 13.25% 50.00% 65.19% 25.40% 84.62% 0.083 
Esteem-enhancing 
support 
> 2.88 < 2.88 20.96% 14.08% 46.88% 14.81% 11.54% 54.05% 1.000 
Tangible support < 4.38 > 4.38 20.96% 12.70% 90.63% 4.44% 18.35% 66.67% 0.931 
Peer support < 4.38 > 4.38 35.33% 11.93% 62.50% 28.89% 17.24% 76.47% 0.877 
Family support < 4.88 > 4.88 44.31% 10.13% 75.00% 37.04% 22.02% 86.21% 0.140 
Teacher support < 2.95 > 2.95 70.66% 13.17% 25.00% 81.48% 24.24% 82.09% 0.274 
Total support < 4.53 > 4.53 50.30% 10.89% 34.38% 54.07% 15.07% 77.66% 0.918 
Satisfaction with 
support 
> 4.06 <  4.06 27.54% 15.18% 75.00% 16.30% 17.52% 73.33% 0.917 
Confidence in 
support 
























> 18.5 < 18.5 32.34% 9.65% 90.63% 18.52% 20.86% 89.29% 0.163 
Community mean < 3.15 < 3.15 67.87% 19.70% 46.88% 71.85% 28.30% 85.09% 0.035 
Community gangs 
& drugs 
< 2.9 > 2.9 56.89% 11.96% 25.00% 64.44% 14.29% 78.38% 0.913 
Neighborhood 
decay  
< 2.36 > 2.36 59.28% 13.88% 53.13% 60.74% 24.29% 84.54% 0.110 
Neighborhood 
cohesion 
> 2.92 < 2.92 43.11% 13.78% 78.12% 34.81% 22.12% 87.04% 0.114 
Neighborhood 
involvement 
> 3.28 < 3.28 59.28% 17.05% 31.25% 65.93% 17.86% 80.18% 0.692 
          
Major Life events  < 6.5 > 6.5 59.88% 15.79% 59.38% 60.00% 26.03% 86.17% 0.037 
 
 






































> 4.5 < 4.5 28.74% 8.75% 93.75% 13.33% 20.41% 90.00% 0.216 




child is with  




















          
Total income of 
family 
> 26,800 < 26,800 67.66% 16.77% 46.88% 72.59% 28.85% 85.22% 0.029 
Prestige of mom’s 
job 
> 26.79 < 26.79 29.34% 14.63% 90.63% 14.81% 20.14% 86.96% 0.315 
Prestige of dad’s 
job 
> 39.02 < 39.02 69.46% 13.92% 34.38% 77.78% 26.83% 83.33% 0.115 
Parent’s education 
level 
> 4.5 < 4.5 58.00% 15.85% 62.50% 57.04% 25.64% 86.52% 0.036 
Child’s 
confidence  
< 3.37 > 3.37 71.86% 23.87% 50.00% 77.04% 34.04% 86.67% 0.003 
Child’s 
motivation 




> 2.54 < 2.54 70.06% 15.85% 0.00% 86.67% 0.00% 78.52% 1.000 
Eyewitness to 
violence ** 




















          
Victim of violence < 1.85 > 1.85 52.69% 14.95% 31.25% 57.78% 14.93% 78.00% 0.911 
Child affect (5-
factor) 
< 5.30 > 5.30 62.87% 24.09% 50.00% 65.93% 25.81% 84.76% 0.072 
Child affect (7-
factor)** 
< 5.37 > 5.37 67.66% 28.20% 53.13% 71.11% 30.36% 86.49% 0.009 
Feelings of 
alienation 
< 1.14 > 1.14 70.06% 14.71% 34.38% 78.52% 27.50% 83.46% 0.098 
Time spent in 
extracurricular 
activities 
< 2.99 > 2.99 94.01% 6.27% 84.38% 96.30% 84.38% 96.30% 0.331 
Time spent in 
religious 
activities 
> 0.92 < 0.92 73.05% 7.56% 21.88% 85.19% 25.93% 82.14% 0.234 
Time spent doing 
homework 
> 6.17 < 6.17 65.27% 13.44% 37.50% 71.85% 24.00 82.91% 0.203 
Time spent 
socializing 




















          
Time spent 
idling* 
< 4.82 > 4.82 69.46% 20.83% 50.00% 74.07% 31.37% 86.21% 0.008 
Time spent doing 
physical activity  
< 2.99 > 2.99 45.51% 10.44% 68.75% 40.00% 21.36% 84.38% 0.240 
Time spent in 
public leisure 
< 0.86 > 0.86 22.16% 6.93% 87.50% 6.67% 18.18% 69.23% 0.923 
Time spent in 
productive 
activities 
> 26.75 < 26.75 68.86% 19.70% 43.75% 74.81% 29.17% 84.87% 0.033 
Time spent alone > 4.77 < 4.77 28.74% 10.85% 18.75% 31.11% 6.06% 61.76% 1.000 
Time spent with 
family 
< 7.85 > 7.85 78.44% 18.51% 25.00% 91.11% 40.00% 83.67% 0.018 
Time spent in 
class 
> 18.53 < 18.53 39.52% 10.44% 34.38% 40.74% 12.09% 72.37% 0.997 
Time spent with 
friends 
< 20.76 > 20.76 38.32% 15.96% 59.38% 33.33% 17.43% 77.59% 0.838 



















          
Percentage of time 
with negative 
affect 
> 19.37 < 19.37 65.27% 26.59% 25.00% 74.81% 19.05% 80.80% 0.590 
Percentage of time 
with positive 
affect* 
< 40.59 > 40.59 65.27% 25.29% 65.62% 65.19% 30.88% 88.89% 0.001 
Percentage of time 
with negative 
arousal 
> 19.62 < 19.62 77.84% 17.49% 12.50% 93.33% 30.77% 81.82% 0.221 
Percentage of time 
with positive 
arousal 




< 5.92 > 5.92 56.89% 25.87% 59.38% 56.30% 24.36% 85.39% 0.081 







Table 3. UniODA Results for Reading Achievement. 















          
Sex Female Male 54.49% 17.18% 70.27% 50.00% 28.57% 85.53% 0.022 
Grade 6, 7, 8 5 35.33% 7.76% 54.05% 30.00% 18.02% 69.64% 0.976 
Economic status 
of school* 
3 1-2 77.84% 33.92% 45.95% 86.92% 50.00% 84.96% 0.0004 
Household 
composition** 
1, 3, 8, 
10, 14, 
16, 18 
2, 4, 6-7, 
9, 12, 17 
64.29% 28.49% 65.71% 63.81% 37.70% 84.81% 0.002 
School attended* 3,6 1-2,5,8 72.46% 36.34% 64.57% 73.85% 42.37% 88.89% 0.0006 
Total ethnic 
identity 




> 2.90 < 2.90 25.15% 19.34% 64.86% 13.85% 17.65% 58.06% 0.999 
          
Ethnic identity > 2.64 > 2.64 25.15% 13.05% 18.92% 26.92% 6.86% 53.85% 1.000 63
 
  















          
achievement 
Ethnic behaviors > 3.5 < 3.5 29.94% 17.01% 100.00% 10.00% 24.03% 100.00% 0.033 
Ethnic other group 
orientations  




> 1.80 < 1.80 31.14% 16.91% 70.27% 20.00% 20.00% 70.27% 0.928 
Social acceptance 
(self-concept) 












































> 3.85 < 3.85 72.46% 16.99% 32.43% 83.85% 36.36% 81.34% 0. 028 








> 3.55 < 3.55 29.94% 8.92% 43.24% 26.15% 14.29% 61.82% 0.999 



















          
Dysphoria < 0.12 > 0.12 35.33% 3.82% 62.16% 27.69% 19.66% 72.00% 0.916 
Behavioral 
disturbance 
< 0.50 > 0.50 41.32% 18.64% 91.89% 26.92% 26.36% 92.11% 0.010 
Anhedonia < 0.32 > 0.32 51.50% 6.31% 67.57% 46.92% 26.60% 83.56% 0.083 
Self-depreciation < 0.33 > 0.33 46.71% 16.65% 78.38% 37.69% 26.36% 85.96% 0.050 
Physical 
disturbance 
< 0.48 > 0.48 51.50% 10.66% 64.86% 47.69% 26.09% 82.67% 0.121 
Ptsdmean < 2.38 > 2.38 58.68% 22.61% 43.24% 63.08% 25.00% 79.61% 0.304 
JDSmean < 1.36 > 1.36 49.10% 20.94% 81.08% 40.00% 27.78% 88.14% 0.013 
Drug subscale < 1.11 > 1.11 39.52% 12.93% 83.78% 26.92% 24.60% 85.37% 0.130 
Juvenile 
delinquency* 
< 1.40 > 1.40 47.31% 26.51% 94.59% 33.85% 28.93% 95.65% 0.0002 
Had sex* < 1.5 > 1.5 36.53% 19.11% 97.30% 19.23% 25.53% 96.15% 0.008 
CBCL- withdrawn < 2.22 > 2.22 60.48% 18.81% 62.16% 60.00% 30.67% 84.78% 0.014 




















          
Anxdep < 2.20 > 2.20 61.08% 21.75% 62.16% 60.77% 31.08% 84.95% 0.011 
CBCL-social 
problems** 
< 2.23 > 2.23 61.68% 29.50% 72.97% 58.46% 33.33% 88.37% 0.0006 
CCLB- thought 
problems* 
< 0.81 > 0.81 57.49% 20.38% 70.27% 53.85% 30.23% 86.42% 0.008 
CBCL-attention 
problems 
< 6.8 > 6.8 34.13% 24.56% 75.68% 22.31% 21.71% 76.32% 0.690 
CBCL- delinquent 
behavior* 
< 1.04 > 1.04 64.76% 20.48% 56.76% 66.92% 32.81% 84.47% 0.008 
CBCL- other 
problems 




< 4.20 > 4.20 68.86% 18.80% 43.24% 76.15% 34.04% 82.50% 0.019 
          
CBCL- 
externalizing* 




















          
CBCL- total < 21.14 > 21.14 61.08% 19.51% 48.65% 64.62% 28.13% 81.55% 0.102 
CBCL- aggressive 
behavior 
< 5.5 > 5.5 67.66% 17.94% 45.95% 73.85% 33.33% 82.76% 0.019 
How much of a 
problem 
(hassles)* 
< 1.49 > 1.49 74.25% 21.68% 35.14% 85.38% 40.63% 82.22% 0.007 
Has hassle 
occurred 
< 15.5 > 15.5 63.47% 9.42% 40.54% 70.00% 27.78% 80.53% 0.156 
How much 
(hassles) 




< 2.91 > 2.91 36.53% 12.93% 64.86% 28.46% 20.51% 74.00% 0.838 
Gangs, drugs, & 
violence mean 
> 1.44 < 1.44 29.94% 10.44% 56.76% 22.31% 17.21% 64.44% 0.996 
Behavior 
problems 




















          
Child report of 
parental 
monitoring 
> 2.39 < 2.39 38.92% 12.41% 86.49% 25.38% 24.81% 86.84% 0.094 
Child report of 
parental 
involvement 
< 1.45 > 1.45 74.25% 12.75% 10.81% 92.31% 28.57% 78.43% 0.376 
Child report of 
parental 
warmth** 
> 2.94 < 2.94 43.71% 19.44% 89.19% 30.77% 26.83% 90.91% 0.010 
Child report of 
parental mean 
> -3.61 < -3.61 49.10% 11.69% 62.16% 45.38% 24.47% 80.82% 0.265 
Parental alcohol 
abuse mean 
<11.5 >11.5 57.49% 17.11% 64.86% 55.38% 29.27% 84.71% 0.023 
Family conflict < 1.94 > 1.94 58.68% 8.35% 62.16% 57.69% 29.49% 84.27% 0.026 
Family cohesion*  < 3.25 > 3.25 64.07% 19.77% 56.76% 66.15% 32.31% 84.31% 0.010 
Deviant beliefs < 1.83 > 1.83 26.95% 10.44% 86.49% 10.00% 21.48% 72.22% 0.821 




















          
Informational 
support 
> 2.38 < 2.38 14.97 16.55% 35.14% 9.23% 9.92% 33.33% 1.000 
Esteem-enhancing 
support 
> 2.88 < 2.88 33.53% 16.29% 97.30% 15.38% 24.66% 95.24% 0.028 
Tangible support < 4.38 > 4.38 35.33% 15.63% 78.38% 23.08% 22.48% 78.95% 0.523 
Peer support < 4.38 > 4.38 42.51% 15.57% 86.49% 30.00% 26.02% 88.64% 0.032 
Family support < 4.88 > 4.88 46.11% 11.77% 75.68% 37.69% 25.69% 84.48% 0.093 
Teacher support < 4.13 > 4.13 29.34% 10.98% 24.32% 30.77% 9.09% 58.82% 1.000 
Total support < 4.33 > 4.33 38.32% 8.90% 35.14% 39.23% 14.13% 68.00% 0.998 
Satisfaction with 
support 
> 5.01 <  5.01 49.70% 19.17% 70.27% 43.85% 26.26% 83.82% 0.087 
Confidence in 
support 
























          
Community 
mean** 
< 2.56 < 2.56 55.09% 24.14% 72.97% 50.00% 29.35% 86.67% 0.010 
Community gangs 
& drugs 
< 2.9 > 2.9 62.28% 14.47% 51.35% 65.38% 29.69% 82.52% 0.050 
Neighborhood 
decay  
< 2.56 > 2.56 47.90% 9.64% 43.24% 49.23% 19.51% 75.29% 0.840 
Neighborhood 
cohesion 
> 2.91 < 2.91 39.52% 14.16% 59.46% 33.85% 20.37% 74.58% 0.828 
Neighborhood 
involvement 
> 2.75 < 2.75 46.71% 14.20% 78.38% 37.69% 26.36% 85.96% 0.050 
Major life events  <1 6.5 > 16.5 31.74% 15.70% 91.89% 14.62% 23.45% 86.36% 0.230 










































child with  
> 4.5 < 4.5 37.72% 12.66% 89.19% 23.08% 24.81% 88.24% 0.075 
Total income of 
family 
>22900.00 <2900.00 65.27% 22.66% 51.35% 69.23% 32.20% 83.33% 0.0182 
Prestige of mom’s 
job 




















          
Prestige of dad’s 
job 
> 39.83 < 39.83 67.66% 8.84% 21.62% 80.77% 24.24% 78.36% 0.454 
Parent’s education 
level* 
> 4.5 < 4.5 61.08% 22.68% 67.57% 59.23% 32.05% 86.52% 0.003 
Child’s 
confidence  
< 3.37 > 3.37 70.06% 27.62% 40.54% 78.46% 34.88% 82.26% 0.019 
Child’s 
motivation 




> 1.49 < 1.49 72.46% 21.68% 40.54% 81.54% 38.46% 82.81% 0.006 
Eyewitness to 
violence * 
< 1.92 > 1.92 67.07% 28.02% 64.86% 67.69% 36.36% 87.13% 0.0004 
Victim of 
violence* 
< 1.93 > 1.93 21.68% 21.68% 40.54% 81.54% 38.46% 82.81% 0.006 
Child affect (5-
factor) 




















          
Child affect (7-
factor) 
< 5.37 > 5.37 67.07% 30.24% 48.65% 72.31% 33.33% 83.19% 0.015 
Feelings of 
alienation 
> 1.63 < 1.63 68.86% 10.60% 27.03% 80.77% 28.57% 79.55% 0.201 
Time spent in 
extracurricular 
activities 
< 1.06 > 1.06 42.51% 9.74% 78.38% 32.31% 24.79% 84.00% 0.147 
Time spent in 
religious 
activities* 
> 6.75 < 6.75 80.24% 33.75% 18.92% 97.69% 70.00% 80.89% 0.001 
          
Time spent doing 
homework 
< 2.99 > 2.99 56.89% 10.35% 43.24% 60.77% 23.88% 79.00% 0.401 
Time spent 
socializing 
> 4.08 < 4.08 34.13% 7.90% 37.84% 33.08% 13.86% 65.15% 1.000 
Time spent idling < 10.16 > 10.16 48.50% 13.82% 70.27% 42.31% 25.74% 83.33% .0116 




















          
physical activity  
Time spent in 
public leisure 
< 3.18 > 3.18 27.54% 17.48% 89.19% 10.00% 22.00% 76.47% 0.687 
          
Time spent in 
productive 
activities 
> 29.57 < 29.57 71.26% 16.67% 35.14% 81.54% 35.14% 81.54% 0.030 
Time spent alone > 5.28 < 5.28 43.11% 12.90% 78.38% 33.08% 25.00% 84.31% 0.128 
Time spent with 
family 
> 70.29 < 70.29 78.44% 22.87% 13.51% 96.92% 55.56% 79.75% 0.026 
Time spent in 
class 
> 18.83 < 18.83 52.69% 18.68% 75.68% 46.15% 28.57% 86.96% 0.013 
Time spent with 
friends 
< 20.76 > 20.76 38.32% 13.53% 56.76% 33.08% 19.44% 72.88% 0.908 
Percentage of time 
with negative 
affect** 




















          
Percentage of time 
with positive 
affect** 
< 48.06 > 48.06 62.87% 30.83% 72.97% 60.00% 34.18% 88.64% 0.0004 
Percentage of time 
with negative 
arousal** 
> 4.31 < 4.31 46.11% 21.20% 48.65% 45.38% 20.22% 75.64% 0.796 
Percentage of time 
with positive 
arousal 




< 5.69 > 5.69 70.06% 31.03% 59.46% 73.08% 38.60% 86.36% 0.0003 






Figure 1. Mathematic ODA classification tree analysis model: Pathways of mathematic 
academic outcomes. Shaded boxes represent variables that were no longer significant 





Figure 2. Reading ODA classification tree analysis model: Pathways of reading academic 
outcomes. Shaded boxes represent variables that were no longer significant when Dunn 






that have met the Dunn and Sidak criteria. Decision points that were no longer significant 
when the Dunn and Sidak criteria were applied were pruned from the classification tree 
model and are presented as shaded figures in the final models.  
Mathematic Achievement 
 Main effects. The initial UniODA analysis identified variables existing at the 
context of the community and individual as the best predictors of mathematic 
achievement (refer to Table 2). These results indicated that the economic status of the 
school was the greatest predictor of mathematic achievement. Following school SES, in 
order of their effect strength (strongest-weakest) the following variables predicted 
mathematic achievement: percentage of positive affect arousal, school performance self-
efficacy (Harter Self-Concept), and lower levels of life stressors (The Hassles Scale for 
Children), percentage of time spent idling, and social problems (CBCL). The community 
variable economic status of school was the strongest predictor of mathematic 
achievement in the initial UniODA analysis, thus, the sample was split into two parts; 
students who attended higher economic status schools and lower economic status schools. 
Youth located in higher economic status schools were more likely to have mathematic 
success, while youth located in lower resource schools were more likely to fail 
mathematically 
Multivariate classification tree analysis. Given that the economic status of the 
school was the optimal predictor of mathematic achievement in the initial UniODA 
analysis it stands at the top of multivariate classification tree model (see Figure 1). 
Students who attended higher economic status schools (e.g. middle-class resourced 
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schools; n = 34) were more likely to achieve mathematic success while students who 
attended lower economic status schools (low-income-working-class resourced schools; n 
= 133) were more likely to fail mathematically. In order to create the ODA classification 
tree, economic status of the school was submitted to new UniODA analyses to determine 
the other variables that could further partition the sample. That is, the newly created 
subsamples of students (n = 34) attending higher economic schools (predicting 
mathematic achievement) versus students (n = 133) attending lower economic schools 
(predicting mathematic failure) were submitted to new UniODA analyses to further 
classify the sample. Refer to Figure 1 for the final multivariate classification tree. Given 
that economic status of the school was the greater predictor of mathematic achievement, 
the pathways toward achievement are presented first for the students most likely to 
achieve (high SES schools) and those least likely to succeed (low SES schools).   
High economic status schools. For the subsample of students (n = 34) who 
attended higher economic status schools, their perception of their own physical 
attractiveness on the Harter Self-Concept measure appeared as the next greatest predictor 
of mathematic achievement. Students (n = 7) who perceived their own physical 
attractiveness as being lower (< 2.58) were more likely to demonstrate mathematic 
achievement than students (n =27) who rated their own physical attractiveness as being 
higher (> 2.58). The subsample of students (n = 7) who were predicted to have 
mathematic achievement (high economic status school and lower perceptions of their 
own physical attractiveness) did not require further UniODA analyses as the prediction 
provided a 100% classification accuracy rating (i.e. all students from high economic 
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status schools who had physical attractiveness scores of lower than 2.58 were in the 
achievement group). In Figure 1, this is represented by the node H endpoint, which had 
the highest rate of mathematic achievement in the math multivariate classification tree 
analysis. However, for the students (n = 27) in the subsample from high economic status 
schools with higher perceptions of their own physical attractiveness additional UniODA 
analyses were conducted. 
School performance self-concept on the Harter Self-Concept measure emerged as 
the next greatest predictor of mathematic achievement for the subsample of students (n = 
27) from high economic status schools who have higher perceptions of their own physical 
attractiveness. Students in this subsample (n = 9) who had a higher school performance 
self-concept (> 3.25) were more likely to demonstrate mathematic achievement than 
students (n = 18) who had a lower school performance self-concept (< 3.25). 
 Further UniODA analyses were conducted for both subsamples (youth high on 
school performance & youth low on school performance). The results indicated that for 
the subsample of students (n = 9) with high school performance self-efficacy their 
perception of their own future was a significant predictor of achievement at the p < 0.05 
level. However, after applying the Dunn and Sidak adjusted per-comparison p correction 
procedure to the overall multivariate classification tree analysis this variable was no 
longer significant and therefore pruned from the final multivariate classification tree 
model. Given that this variable lacked statistical significance for predicting mathematic 
achievement, further UniODA analyses for this branch were not conducted. Thus, the 
previous decision end point indicating that 67% of the students in this subsample (n = 9) 
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had mathematic achievement concluded this branch of the tree (see node F & G). This 
UniODA analysis also indicated that no additional variables could significantly partition 
the subsample of students (n = 18) with lower school performance self-efficacy further. 
The classification accuracy for the subsample of students (n = 18) who had a lower 
school performance self-efficacy was quite high. The results indicated that 94% of the 
students in this subsample did not meet mathematic achievement (see node E).  
Low economic status schools. In low economic status schools the percentage of 
time spent with family appeared as the strongest predictor of mathematic achievement for 
this subsample (n = 133). Students (n = 10) who spent a higher percentage of time with 
their family (> 69.48) were more likely to demonstrate mathematic achievement than 
students (n = 123) who spent a smaller percentage of time with their family (< 69.48; 
refer to Figure 1). Further UniODA analyses were conducted for both subsamples. The 
results indicated that for the subsample of students (n = 123) who spent less time with 
their family their school performance self-efficacy was a significant predictor of 
achievement at the p < 0.05 level. However, after applying the Dunn and Sidak adjusted 
per-comparison p correction procedure to the overall multivariate classification tree 
analysis this variable was no longer significant and therefore pruned from the final 
multivariate classification tree model. Given that this variable lacked statistical 
significance for predicting mathematic achievement, further UniODA analyses for this 
branch were not conducted. Thus, the previous decision end point correctly predicted that 
90% of the students in this subsample (n = 123) lacked mathematic achievement 
concluding this branch of the tree (see node A & B). 
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The results of this UniODA analysis indicated that for the subsample of students 
(n = 10) who spent a higher percentage of time with their family their parent’s use of 
alcohol was a significant predictor of achievement. No further UniODA analyses were 
necessary for this subsample of students as the prediction provided a 100% classification 
accuracy rating for both mathematic achievement and failure. That is, students of this 
subsample (n = 4) whose parents used alcohol more often (> 11.5) were predicted with 
100% accuracy to have mathematic failure (see node C), while students of this subsample 
(n = 6) whose parents used alcohol less often (< 11.5) were predicted with 100% 
accuracy to have mathematic success (see node D).  
In order to determine how well the multivariate classification analysis was able to 
correctly predict mathematic achievement outcomes, classification performance statistics 
were computed (see Table 4). The overall model had a 90.04% accuracy rate for 
predicting mathematic achievement, which is a little more than a 40% increase over the 
base rate of chance. The effect strength for the overall model according to Yarnold and 
Soltysik (2005) was strong at 80.08%. The mean sensitivity for the overall mathematic 
achievement CTA model was 78.58%, specifically 59.38% for mathematic success and 
97.78% for mathematic failure. The mean specificity for the overall mathematic 
achievement CTA model was 88.70%, specifically 86.36% for mathematic success and 
91.03% for mathematic failure. 
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Table 4. Mathematic Outcomes Classification Tree Model Performance Summary. 
Performance index Performance parameter Effect strength 
   
 







19/32 (59.38%) 18.76% 
Sensitivity (mathematic failure) 132/135 (97.78%) 95.56% 
Mean sensitivity across classes 78.58 % 59.6% 
Specificity (mathematic 
achievement) 
19/22 (86.36%) 72.72% 
Specificity (mathematic failure) 132/145 (91.03%) 82.06% 
Mean specificity across classes 88.70% 77.4% 




  Predicted status 
  Math failure Math success 
    
Actual status Math failure 132 3 
Math success 13 19 
Note. N = 167. The Overall classification accuracy is the proportion of the entire sample 
that is correctly classified by the CTA model.  Sensitivity is a predictive indicator of the 
proportion of the predicted classifications into a specified category that were correct. 
Specificity is a measure of the proportion of the definite members of a specified group 
(i.e., students who demonstrated reading success) that the classification tree correctly 
categorized.  Effect strength is the percentage above chance that the model correctly 
predicts, on a 0-100 scale, where 0 is the performance expected by chance and 100 is 
perfect classification accuracy.  The statistic is computed using the following formula: 
[(1-{(100-model performance statistic)/(100/C)}) x 100%], where C is the number of 
response categories for the class variable (Yarnold, Soltysik, & Bennett, 1997, p. 1454).  
Accoring to Yarnold and Soltysik (2005) effect strengths of 25% or less are considered 





 Main effects. The initial UniODA analysis identified variables existing at several 
ecological context levels to be strong predictors of reading achievement (refer to Table 
4). These results indicated that the strongest predictor of reading achievement in the 
initial UniODA analysis was the community variable of school. Unlike the economic 
status of school, the variable of school was specific to the individual school the student 
attended, accounting for school idiosyncrasies beyond SES. ODA created a school cut-
point, and grouped schools together that were most likely to predict reading success or 
failure. Given that the schools which were grouped together were not necessarily similar 
(e.g. school 3 was a low-income school & school 6 was a middle-class school) and to 
preserve confidentiality, actual schools in this study will be referred to by a number (e.g. 
school 1, school 2, etc.).  
Students who attended schools three and six were more likely to have reading 
success, than students who attended schools one, two, five, and eight. The following 
variables were also statistically significant predictors of reading achievement and are 
presented from strongest to weakest predictive effect strength.  Community level 
variables such as the economic status of the school, percentage of time involved in 
religious activities, exposure to violence (both victimization acts as well as witnessing 
violence), variables indicative of psychopathology (e.g., delinquency, thought problems,  
sexual activity, and parent report of externalizing problems), parental education, life 
stressors, and family functioning variables such as family disorganization and family 
cohesion were all found to be statistically significant predictors of reading achievement. 
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Multivariate classification tree analysis. Given that the school the student 
attended was the optimal predictor of reading achievement in the initial UniODA analysis 
it stands at the top of multivariate classification tree model (see Figure 2). Students who 
attended school three and six (n = 59) were predicted to more likely have reading 
achievement while students who attended schools one, two, five, and eight (n = 108) 
were predicted to more likely have reading failure. In order to create the ODA 
classification tree, school was submitted to new UniODA analyses to determine the other 
variables that could further partition and classify the sample. That is, the newly created 
subsamples of students (n = 59) attending schools three and six (predicting reading 
achievement) versus students (n = 108) attending schools one, two, five, and eight 
(predicting reading failure). Refer to Figure 2 for the final multivariate classification tree. 
Given that school was the greater predictor of reading achievement, the pathways toward 
achievement are presented first for the students most likely to achieve (schools three & 
six) and those least likely to succeed (schools one, two, five, & eight).   
Schools 3 and 6. For the subsample of students who attended schools three and 
six (n = 59), the students’ mean score of juvenile delinquency acts (without drug or 
alcohol use) on the Juvenile Delinquency Scale, appeared as the next greatest predictor of 
reading achievement. Students (n = 44) who engaged in less juvenile delinquent acts on 
average (< 1.40) were more likely to demonstrate reading achievement than students (n = 
15) who engaged in higher juvenile delinquent acts on average (> 1.40). The results 
indicated that for the subsample of students (n = 15) who engaged in a greater amount of 
juvenile delinquency acts no additional variables could significantly partition this 
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subsample of students further. The classification accuracy for this subsample of students 
was quite high. The results indicated that 93% of the students in this subsample did not 
meet mathematic achievement (see node C).  
Social problems appeared as the next greatest predictor of reading achievement 
for the subsample of students (n = 44) who engaged in less acts of juvenile delinquency. 
Students (n = 30) who had less social problems (< 2.84) were more likely to demonstrate 
reading achievement than students (n = 14) who had greater social problems (> 2.84). 
Further UniODA analyses were conducted for both subsamples (students with greater 
social problems & students with less social problems). The results indicated that for the 
subsample of students (n = 14) with greater social problems their parents’ report of 
knowing who their child is with when they are not home (a measure of parental 
monitoring) was a significant predictor of achievement at the p < 0.05 level. However, 
after applying the Dunn and Sidak adjusted per-comparison p correction procedure to the 
overall multivariate classification tree analysis this variable was no longer significant and 
therefore pruned from the final multivariate classification tree model. Given that this 
variable lacked statistical significance for predicting reading achievement, further 
UniODA analyses for this branch were not conducted. Thus, the previous decision end 
point indicating that 79% of the students in this subsample (n = 14) had reading 
achievement concluded this branch of the tree (see nodes D & E).  
This UniODA analysis also indicated that for the subsample of students (n = 30) 
with less social problems the next greatest predictor of reading achievement was other 
group orientation (a measure of racial socialization). Students (n = 18) who scored higher 
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on this item of racial socialization (> 2.92) were more likely to demonstrate reading 
achievement than students (n = 12) who scored lower on this item of racial socialization 
(< 2.92).  Further UniODA analyses were conducted for both of these subsamples. The 
results indicated that for the subsample of students (n = 18) with greater other group 
orientation, the number of behavior problems they engaged in was a significant predictor 
of achievement at the p < 0.05 level. However, after applying the Dunn and Sidak 
adjusted per-comparison p correction procedure to the overall multivariate classification 
tree analysis this variable was no longer significant and therefore pruned from the final 
multivariate classification tree model. Given that this variable lacked statistical 
significance for predicting reading achievement, further UniODA analyses for this branch 
were not conducted. Thus, the previous decision end point indicating that 89% of the 
students in this subsample (n = 18) had reading achievement concluded this branch of the 
tree (see nodes H & I). 
Expectations for their siblings’ future appeared as the next greatest predictor of 
reading achievement for the subsample of students (n = 12) who had lower levels of other 
group orientation. Students (n = 5) who had higher expectations for their siblings’ future 
(> 2.28) were more likely to demonstrate reading achievement than students (n = 7) who 
had lower expectations for their siblings’ future (< 2.28). Both of these subsamples of 
students did not require further UniODA analyses as the prediction model provided a 
100% classification accuracy rating. That is, 100% of the students (n = 5) who had higher 
expectations of the future for their siblings demonstrated reading achievement (see node 
G) and 100% of the students (n = 7) who had lower expectations of the future for their 
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siblings had reading failure (see node F). In Figure 2 node G represents the highest 
classification accuracy of reading achievement in the reading ODA model.  
Schools 1, 2, 5, and 8. For the subsample of students (n = 108) who attended 
schools one, two, five, and eight their expectations of the future for their siblings 
appeared as the next greatest predictor of reading achievement at the p < 0.05 level. 
However, after applying the Dunn and Sidak adjusted per-comparison p correction 
procedure to the overall multivariate classification tree analysis this variable was no 
longer significant and therefore pruned from final multivariate classification tree model. 
Given that this variable lacked statistical significance for predicting reading achievement, 
further UniODA analyses for this branch were not conducted. Thus, the previous decision 
end point indicating that 86% of the students in this subsample (n = 108) did not have 
reading achievement concluded this branch of the tree (see nodes A & B).  
In order to determine how well the multivariate classification analysis was able to 
correctly predict reading achievement outcomes classification performance statistics were 
computed (see Table 5). The overall model had an 89.22% accuracy rate for predicting 
reading achievement, which is a little more than a 39% increase over the base rate of 
chance. The effect strength for the overall model according to Yarnold and Soltysik 
(2005) was strong at 78.44%. The mean sensitivity for the overall reading achievement 
CTA model was 77.61%, specifically 56.76% for reading success and 98.46% for reading 
failure. The mean specificity for the overall reading achievement CTA model was 




Table 5. Reading Outcomes Classification Tree Model Performance Summary. 
Performance index Performance parameter Effect strength 
   
Overall classification accuracy 149/167 (89.22%) 78.44% 
Sensitivity (reading achievement) 21/37 (56.76%) 13.52% 
Sensitivity (reading failure) 128/130 (98.46%) 96.92% 
Mean sensitivity across classes 77.61 % 55.22% 
Specificity (reading achievement) 21/23 (91.30%) 82.6% 
Specificity (reading failure) 128/144 (88.89%) 77.78% 
Mean specificity across classes 90.10% 80.2% 




  Predicted status 
  Reading failure Reading success 
    
Actual status Reading failure  128 2 
Reading success 16 21 
 
Note. N = 167. The Overall classification accuracy is the proportion of the entire sample 
that is correctly classified by the CTA model.  Sensitivity is a predictive indicator of the 
proportion of the predicted classifications into a specified category that were correct. 
Specificity is a measure of the proportion of the definite members of a specified group 
(i.e., students who demonstrated reading success) that the classification tree correctly 
categorized.  Effect strength is the percentage above chance that the model correctly 
predicts, on a 0-100 scale, where 0 is the performance expected by chance and 100 is 
perfect classification accuracy.  The statistic is computed using the following formula: 
[(1-{(100-model performance statistic)/(100/C)}) x 100%], where C is the number of 
response categories for the class variable (Yarnold, Soltysik, & Bennett, 1997, p. 1454).  
Accoring to Yarnold and Soltysik (2005) effect strengths of 25% or less are considered 
weak, values between 25% and 50% are considered moderate, and values above 50% are 





The purpose of this study was to identify the strongest predictors of academic 
achievement for low-income urban African-American youth when accounting for 
multiple ecological contexts. The use of Optimal Data Analysis (ODA) allowed not only 
for the identification of the strongest predictor of academic achievement, but also for the 
identification of the specific pathways toward academic success and failure for this 
population. In this way, we advanced our understanding of the processes at play that 
influence academic outcomes when multiple ecological contexts are accounted for in one 
statistical model.  
Mathematic Achievement 
In the mathematic UniODA analysis, several factors were found to have 
significant main effects on mathematic achievement. As presented by predictive strength, 
significant factors included the economic status of the school, the percentage of positive 
affect, the student’s academic self-efficacy, life stressors, the percentage of time spent 
idling, as well as social problems. Given the strong association that prior research (e.g. 
Heiss, 1996; Mandara, 2006; Stewart, 2006; & Teachman et al., 1998) has found between 
academic achievement and family functioning/family structure variables, it was 
surprising that these factors were not found to be associated directly with mathematic 
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achievement in the current sample. However, significant family functioning predictors 
were found to interact with other variables in the ODA classification tree model. 
The mathematic ODA multivariate classification tree indentified the economic 
status of the school as the greatest predictor of mathematic achievement for low-income 
urban African American youth. The student group with the highest rate of mathematic 
success was node H (100%) and node D (100%; refer to Figure 1). Students in node H 
were youth who attended a higher economic status school and rated themselves as being 
less satisfied with their physical appearance than other students. In node D, students 
attended a lower economic status school, spent more time with their family, and rated 
their parents’ use of alcohol as lower compared to other students. The students with the 
greatest percentage of mathematic failure (100%) were found in node C, in which 
students attended a lower economic school, spent more time with their family, and 
reported greater parental alcohol use than other students in the sample.  
Although, economic status of the school was the greatest predictor of mathematic 
achievement, there are pathways for mathematic success for students from low economic 
schools as well. In the current study, the percentage of time students spent with their 
family was associated with greater mathematic achievement for those students who 
reported lower levels of parent alcohol use. Previous research has indicated that greater 
time spent with parental figures is associated with increases in homework and academic 
tasks (Leone & Richards, 1989).  Seemingly, time spent with family may act as 
protective stabilizing factor for academic achievement, when a student’s family is not 
engaging in high-risk behaviors (e.g. alcohol abuse). Proposing, it is not only the mere 
93 
  
quantity of time spent with family, but the quality of time with parental figures as well. 
Theoretically, time spent with family may be thought of as a promotive factor of 
academic success. However, prior research has indicated that for African American 
youth, from low-income urban communities their sources of social support (e.g. parents, 
peers, & teachers) are often compromised (Grant et al., 2000). Consequently, time spent 
with family may be counterproductive for academic success, if this time is spent in a 
stressful family environment, or where parents are engaging in high-risk behaviors, such 
as alcohol abuse. 
The students’ perception of their physical appearance and academic abilities 
seems to play a role in mathematic achievement for students attending higher economic 
status schools. Students who were less satisfied with their physical appearance had the 
highest rate of academic success in the mathematic ODA model (node H 100%). The 
relationship between the perceptions of one’s own physical appearance, or body image, 
and academic achievement has not been well researched. However, Blarrina, Gutierrez-
Martinez, Fachinnelli, & Lopez (2007), studying the relationship between general self-
concept and academic achievement, discovered that body image was negatively 
associated with academic achievement among Argentine adolescents. Although, 
theoretically there is a dearth of support for this association; ODA’s non a priori 
hypothesis testing allowed for the identification of a variable that has not been recognized 
as a predictor of academic outcomes by the prior literature. In this case, in the context of 
being a student in a higher resourced school, being unsatisfied with your physical 
appearance is associated with greater mathematic achievement. For students from higher 
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economic status schools who are satisfied with their physical appearance, academic self-
efficacy moderates the relationship between economic status of school and mathematic 
achievement. Those who have greater beliefs about their academic abilities are more 
likely to have mathematic success (refer to Figure 1). Interestingly, academic self-
efficacy was only found to moderate mathematic achievement within the context of 
attending higher-resourced schools.  
Bandura, Barbaranelli, Caprara, & Pastorelli, (2001), discussed the importance of 
strong academic efficacy in order for students to have success academically and 
occupationally. Bandura found that students who have high academic self-efficacy 
demonstrated greater academic success, and greater academic and career aspirations. 
Furthermore, research has suggested that student perceptions of their ability and their 
school motivation predict achievement above and beyond school and family influences 
(Marchant et al., 2001). In this study, a student’s academic efficacy was an important 
predictor of academic outcomes in the context of being a student at a higher resourced 
school. As prior research has indicated (Marchant et al., 2001) and what this study 
corroborates, is that the influence of school interacts with the students’ cognitive 
perceptions and motivations.   
Reading Achievement 
The reading UniODA analysis revealed fifteen main effects; roughly three times 
the number of main effects compared to the mathematic UniODA analysis, as well as 
factors from an array of context levels. A complete listing of all significant reading main 
effects can be found in Table 4. Factors relating directly to the individual such as, 
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psychopathology, family functioning, family structure, as well as life stressors, and 
community functioning variables were found to predict academic achievement. The 
UniODA analysis for reading achievement in our study corroborates the academic 
achievement literature. That is, a multitude of factors from several ecological contexts 
predicts reading achievement.  
The reading ODA multivariate classification tree (see Figure 2) revealed that 
among low-income urban African American youth, the actual school the student attended 
was the strongest predictor of reading achievement. The student group with the highest 
rate of reading success was node G (100%) and nodes H & I (89%). Participants in these 
nodes were students who attended schools 3 or 6 (a low-income school & a middle-class 
school) in our study. In these nodes, the students who engaged in fewer delinquent 
behaviors, and had less social problems were the students most likely to have reading 
success.  
In nodes H & I, students who had a greater openness of other racial groups had a 
high reading success rate (89%). Research on racial socialization among African 
American youth and academic achievement, indicates that when racial socialization 
patterns are proactive (e.g. teaching cultural pride), and not reactive (e.g. promotion of 
mistrust) they are associated with positive academic outcomes (Murray & Mandara, 
2002; Mandara, 2006). It is plausible that the youth in our study who were more open to 
other racial groups were recipients of proactive and not reactive racial socialization 
patterns. Interestingly, node G had a 100% reading success rate (refer to Figure 2). These 
were students who were less open to other racial or ethnic groups. However, for this 
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group of students, their expectations for their siblings’ future moderated reading 
achievement. Those students who had higher expectations for their siblings’ future were 
more likely to have reading success than those students who had lower expectations for 
their siblings’ future. Students with a lower degree of openness to other racial and ethnic 
groups may project a higher weight of their own abilities onto their siblings who 
resemble them (i.e. racially). Their academic self-efficacy may be bolstered by their 
perception of their siblings’ abilities. The academic self-efficacy of a student who is 
concerned about discrimination from other racial groups may be strengthened when he or 
she views others of the same race to be capable of future success. In a sense, it is the 
projection of their own expectations of themselves onto others. It is important to note that 
this study did not control or directly assess the type of racial socialization patterns 
employed by parents. Therefore, we cannot conclude that a child’s openness to other 
racial groups is linked to a specific racial socialization pattern employed by parents.  
School related self-efficacy among African American youth declines greatly 
during the middle school years, and those youth with the steepest declines are more likely 
to fail academically (Oyserman, Mowbray, Meares, & Firminger, 2001). In the current 
study, students with the highest rate of reading failure were found in node F. These were 
students who had lower expectations for their siblings’ future within the context of being 
a student at a school predictive of positive academic outcomes. Although, these students 
may benefit from being at a school that is associated with positive academic outcomes, 
their negative expectations for their sibling’s future predicted their own academic failure. 
This represents an interaction among the contextual levels of school, and individual level 
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characteristics or beliefs. Thus, suggesting that individual level beliefs are a pungent risk 
factor for academic failure, even when couched in a protective environment. However, 
due to limitations in our study (e.g., a lack of school specific variables) it is unclear as 
what these interactions may be and why they may result in unfavorable academic 
outcomes.  Although, it proposes that the social milieu of low-income urban African 
American youth is quite complex, and greater examination is required.  
Initial Hypotheses 
The current study had several initial hypotheses. First, among low-income urban 
African American youth, family structure and family functioning factors would be the 
greatest predictors of academic outcomes. Secondly, factors associated with academic 
achievement would have the greatest predictive power of academic outcomes the more 
directly related they were to the student. The results of this study partially supported 
these hypotheses. Although family functioning and family structure variables were not 
found to be the greatest predictors of academic achievement, a school variable was the 
greatest predictor of academic outcomes for both mathematics and reading achievement. 
Subsequently, variables occurring within or at the individual level (e.g., delinquency acts, 
academic self-efficacy, and social problems) or family functioning variables (e.g., 
percentage of time spent with family) were then the strongest predictors of academic 
outcomes. Thus, suggesting that contexts in which the student interacts with on a daily 
basis may have the strongest influence on academic outcomes. Although, family 
influences may have a reduced role when other direct environmental factors are 
accounted for (e.g., school). 
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Lastly, we hypothesized that gender would be one of the strongest predictors of 
academic outcomes. Previous research has overwhelmingly found African American 
males to be the students most likely to fail academically, as well as to prematurely drop 
out of school (Mandara, 2006).  The current study did not find support for gender being a 
significant predictor of academic outcomes. Although this finding does not corroborate 
prior research, it may indicate that among low-income urban African American youth, 
gender in itself is not the mechanism fueling academic outcomes. Rather, factors that are 
intertwined with gender (e.g., juvenile delinquency) may account for the association with 
academic outcomes. In addition, this study did not find support among males and females 
for distinctive pathways toward academic success and failure. Gender failed to 
significantly predict academic outcomes for both mathematic and reading outcomes.  
Interestingly, both gender and household composition were not found to predict 
either mathematic or reading outcomes in the initial UniODA analyses, or in the overall 
ODA classification tree analysis models. This was unexpected given that the literature 
has found a strong relationship for these factors predicting academic outcomes in prior 
studies (Bankston & Caldas, 1998; Heiss, 1996; Mandara, 2006; Mandara & Pikes, 2008; 
Teachman et al., 1998). In addition, family income did not predict academic outcomes. 
However, the literature has found inconsistent findings with regard to family income 
predictive of academic outcomes (Stewart, 2006). In fact, some have argued that family 
income is more likely to effect the type/quality of school a child attends, which 
subsequently has a greater impact on academic outcomes than the direct relationship of 
family income (Sirin, 2005). 
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Overall Findings Within an Ecological Systems Framework 
The primary purpose of this study was to identify the strongest predictors, as well 
as the pathways toward academic success and failure for low-income urban African 
American youth from an ecological systems framework based on the work of 
Bronfenbrenner (1979) and Cicchetti and Lynch’s (1993) ecological system theory 
models. The premise of ecological system theories is that the mechanisms of human 
development (in this case academic achievement) cannot be captured with the 
observation of just one setting, person, or behavior. Rather, according to Bronfenbrenner 
(1979), “it requires examination of multiperson systems of interaction not limited to a 
single setting and must take into account aspects of the environment beyond the 
immediate situation containing the subject” (p. 21). Furthermore, interactions across 
different environmental settings are important and have profound influence on the child’s 
development.  For example, according to Bronfenbrenner (1979) the ability of one 
environment (e.g., family, school, church) to operate effectively depends on the quality 
and social interconnections between other settings. Thus, in the context of academic 
achievement, the influence of factors on academic outcomes from one ecological level 
may also depend on the presence or absence of influences from other ecological levels. 
And in fact, this is what the current study has found.  
The strongest predictors of both mathematic and reading achievement were 
variables occurring at the ecological level of the community (specifically the school). 
Within these community variables, other ecological factors were found to interact and 
exhibit academic influence. For example, with regard to mathematic achievement, the 
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ecological level of family (i.e., percentage of time spent with family) in the context of 
being a student in a low SES school was found to be a protective factor for academic 
outcomes. Post-hoc analysis revealed that the average amount of time a student spent 
with family did not significantly differ between students attending lower SES schools and 
higher SES schools.  This finding suggests that within the context of a low SES school, 
time spent with family may mitigate the impact of being a student at a low SES school 
with inadequate monetary resources. Time spent with family for students in higher SES 
schools may still be influential for academic outcomes, but not to the same degree as for 
students in lower SES schools.  
The proposition that a greater percentage of time spent with family will foster 
stronger academic outcomes for low-income urban African American youth is overly 
simplistic and inaccurate. In the context of being a student in a low SES school for those 
students who spend a greater percentage of time with family, the family functioning 
variable of parental alcohol usage moderated the effects between time spent with family 
and mathematic outcomes. Within this group of students, those who reported higher 
levels of parental alcohol usage were more likely to have mathematic failure (at a rate of 
100%) than those who reported lower levels of parental alcohol usage. Post-hoc analysis 
revealed that the average amount of parental alcohol usage did not significantly differ 
between students attending lower SES schools who spent a greater percentage of time 
with their family than students attending lower SES schools who spent a lower 
percentage of time with their family. Thus, within the context of greater amount of time 
spent with family, parental “high risk behaviors,” such as higher levels of alcohol 
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consumption, places a child at greater risk for negative academic outcomes. The findings 
of this study represent the complexity and richness of understanding child development 
through an ecological systems framework. Simply advocating for increasing family time 
for students attending low SES schools would be a negligent recommendation. Rather, 
finding ways to increase both family time and the quality of family support is essential. It 
has been postulated that support is often compromised in low-income urban African 
American youth’s homes because their social support network is inundated with their 
own stressors, which results in providing inadequate support (Grant et al., 2000). 
Additionally, quality family support may play a greater protective role for students who 
attend schools where monetary resources are scarce.   
With regard to reading achievement, family functioning, and family structure 
variables were also significantly related to academic outcomes but to a weaker degree 
than anticipated. Family variables were not predictive in the ODA multivariate tree 
analysis after the model was pruned to control for the possibility of a Type-1 error. 
However, in the initial reading UniODA analysis parental education, family cohesion, 
and family disorganization were found to be statistically significant predictors of reading 
outcomes. When examining the ODA multivariate tree model, we found complex 
interactions between individual level characteristics (e.g., social problems, juvenile 
delinquency, and openness to other racial groups) in the context of being a student at a 
specific school. Due to limitations in our dataset, we were unable to identify the specific 
school characteristics that may be interacting with these individual level characteristics. 
However, what can be identified is that characteristics occurring in one ecological level 
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(e.g., openness to other racial groups) may be a protective factor of reading achievement 
when other risk factors in that ecological level are present (e.g., delinquency and social 
problems). Therefore, among urban low-income African American youth, the results of 
this study suggests that individual characteristic factors such as openness to other racial 
groups, academic self-efficacy, and expectations for others may act as protective factors 
of academic outcomes. Thus, academic interventions for low-income urban African 
American youth would be wise to incorporate bolstering the student’s academic efficacy, 
in order to increase academic outcomes.   
Mathematic Versus Reading Achievement 
The current study found that the factors influencing academic achievement may 
differ based on the academic subject being studied. This finding is not uncommon in the 
academic literature where factors associated with academic success depend not only on 
the academic subject (Roscigno, 2000), but how achievement is being operationally 
defined as well (e.g., GPA, achievement tests, etc.; Roscigno, 2000). This being said, in 
the current study, school factors were the greatest predictor of academic achievement for 
both the mathematic (e.g., economic status of the school) and reading (the actual school) 
outcomes. Suggesting that for low-income urban African American youth, academic 
achievement is not only influenced by the monetary resources a school can provide, but 
also by other school attributes.. 
The question naturally arises as to why school SES would be more directly related 
to mathematic achievement than reading achievement? Roscigno (2000), in his analysis 
of family background and school factors that contribute to academic achievement among 
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African American and Hispanic youth, found differential effects of school attributes for 
math and reading achievement. Resource laden school attributes, such as classroom size 
and expenditures per student were found to have the strongest effects regarding 
mathematic achievement. This was found to be true even when controlling for family 
background characteristics. However, these same school attributes did not have the same 
robust effect on reading achievement. Rather, school attributes, such as crime at the 
school and private school attendance were found to have the greatest effects on reading 
achievement.  
In the present study, exposure to violence was found to be significantly predictive 
of reading achievement (in the initial UniODA), but not mathematic achievement. The 
social climate of a school seems to have a greater effect on reading achievement than 
mathematic achievement, whereas the tangible resources of a school may have more of 
an influential effect for mathematic outcomes. This being said, school SES may have a 
drastic impact on the school climate and the motivation of school faculty. In addition, in 
the current study, school SES was in fact the second strongest predictor of reading 
achievement in the initial UniODA analysis. Therefore, in the current study school SES is 
an important predictor of reading achievement, but other school attributes may contribute 
influence(s) above and beyond school SES on academic outcomes.  
School Attributes 
ODA analysis allowed for the examination of the predictive power of both school 
attributes and family attributes on academic outcomes while still accounting for the 
influence of other variables. For example, ODA identified the unique predictive power of 
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school economic resources on academic achievement while other variables, such as 
family cohesion were included as predictors in the model. A paucity of studies indicating 
that school SES may play a greater role in academic achievement for African American 
youth than family structure or family functioning factors does exist (Sirin, 2005). 
Additionally, school attributes, which have been found to be associated with academic 
achievement for African American students, include teacher perceptions of student’s 
behavior and abilities (Vang, 2006), the collective efficacy of the school (Cybulski, Hoy, 
& Sweetland, 2005), academic standards or expectancies (Phillips, 1997), teacher 
background (Anderson & Keith, 2001), violence at the school, and school environment 
(Roscigno, 2000), as well as the quality of classroom instruction (Ferguson, 2003). 
Among African American youth, the current study indicates that school attributes other 
than school SES may provide powerful influences for academic achievement. However, 
due to limitations in our data set, we are unable to identify the specific school attributes 
that may be associated with academic outcomes above and beyond school SES. Thus, it is 
necessary for future research to utilize an ecological systems framework to understand 
and identify the specific school attributes and processes that are predictive of academic 
outcomes for this at-risk population.  
The Role of School 
The role of the school for low-income urban African American youth plays a 
crucial part in their academic achievement. The results of this study suggests that school 
attributes can play a stronger role in academic outcomes than factors often cited in the 
literature, such as family functioning and family structure variables. Arguably, the most 
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important school attribute is the economic status of the school. The resources of a school 
can have drastic effects on the quality of academic staff, resources available to students, 
extracurricular activities, and classroom composition (Anderson & Keith, 2001; Phillips, 
1997; Roscigno, 2000; & Sirin, 2005). Funding for public school institutions in the 
United States is often based on local property taxes regulated at the state level. Some 
have argued for the need of the federal government to enforce unbiased dispersions of 
school funding, but this has often been met with fierce opposition (Wiggan, 2008). There 
is great resistance to equality in school funding because funding for schools is often 
based on local property taxes. As a result, a majority of urban city schools are under 
resourced (e.g., lack of extracurricular activities, high student to teacher ratio, and a lack 
of proper educational material) given the low tax revenue generated in these areas 
(Wiggan, 2008). A report from the Chicago Reporter indicates that there have been 
massive gaps in per-student spending in Chicago public schools, due to the fact that 
school funding is based on local property taxes (Lowenstein, Loury, & Hendrickson, 
2008). This report further shows that minority and low-income students and their families 
are the ones most likely to suffer as a result. Sadly, this is not an uncommon finding in 
the United States. Minority students and their families are the individuals most likely to 
attend and suffer from under resourced schools (Condron & Roscigno, 2003).  
The inequality of educational funding has been linked to poorer academic 
performance for students attending low resourced schools (Condron & Roscigno, 2003). 
In 2005, a California statewide study found that low-income minority students are more 
likely to receive lower quality instruction (e.g., novice teachers) than European American 
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students. The public schools that could benefit the most from high quality educators often 
have difficulty recruiting quality teachers to their school (Wiggan, 2008). Given the lack 
of resources, and often undesirable school locations, many exceptional teachers choose to 
educate children at public schools not located in low-income communities. In fact, 
teacher motivation in urban schools has been cited as being poor, as well as  a contributor 
to low academic achievement (Wiggan, 2008). Unfortunately, the students who would 
benefit the greatest from quality teachers receive the poorest educational instruction. 
Despite the fact that school SES plays a crucial role in academic achievement 
other school attributes influence achievement as well. This may provide a ray of hope for 
educators and parents who are dependent upon the political system to change current 
school funding law. The school climate (e.g., feeling safe at school, teacher collective 
efficacy, and academic expectations) can be powerful contributors to the overall 
academic achievement of at-risk youth (Roscigno, 2000). Although these school 
characteristics can be impacted by financial constraints, they can also be shaped by the 
staff working at our public schools regardless of monetary resources. However, this 
requires the dedication and passion of not only teachers, but the administration of a 
school and community. 
Strengths and Limitations of the Current Study 
A key strength of this study was the ability to use ODA to understand the 
complex relationship between factors from several ecological contexts and academic 
achievement. In this study, ODA allowed for the inclusion of 111 variables from several 
ecological context layers without increasing statistical error. This allowed for the 
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identification of factors that previously have not been well investigated in the area of 
academic achievement (e.g., perceptions of physical image and expectations for siblings’ 
future). Moreover, among specific subgroups of low-income urban African American 
youth, ODA identified specific factors that are influential for academic achievement for 
that subgroup. For example, time spent with family was found to predict academic 
achievement, but only for those youth who rated their parents lower on alcohol 
consumption. This allowed for a more intricate understanding of the processes that 
influence academic achievement for this population. Factors that may be predictive of 
academic achievement may be dependent upon other factors being present within several 
ecological contexts in a student’s life. The identification of the optimal learning 
environments or pathways can potentially translate into maximizing the potential of 
under-achieving African American youth. Moreover, this study focused not only on 
contributors of academic failure for these “at-risk” youth, but contributors to academic 
success as well. This has been a highly neglected area of research (Anderson & Keith, 
2001). Thus, this study has taken the literature forward in an important area, as it sheds 
light upon the complex processes that influence negative and positive academic outcomes 
among “at-risk” youth.  
However, this study was not without several limitations. The primary aim of this 
study was the identification of the strongest predictors of academic outcomes for low-
income urban African American youth. Given the cross-sectional nature of the data in 
this study, causation between predictors and academic outcomes cannot be determined. 
Future research should focus on identifying causal models to enhance our understanding 
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of the mechanisms driving academic outcomes by taking a longitudinal data analysis 
approach. Building upon this limitation is the lack of variables in this study included at 
all ecological context levels. An important strength of ODA is its ability to handle a vast 
amount of variables in one statistical model. Although this study did include a great 
number of variables, other important variables were not included that could potentially 
have been important predictors of academic outcomes. Specifically, more variables at the 
school level (i.e., teacher motivation, teacher expectations, classroom size) would have 
been useful to parse out the mechanisms driving academic outcomes above and beyond 
school SES. Given that the current study did not include specific school attribute 
variables other than SES, future research in this area would benefit by examining the 
specific school characteristics that are influential for academic outcomes within an 
ecological systems framework.  
  In addition, ecological context variables existing at the Macrosystem and 
Chronosystem were lacking in this study and it would be beneficial for future research to 
investigate how societal factors influence academic achievement overtime. Lastly, this 
study’s analysis was limited by sample size. Initially, this study had a strong sample of 
283 students, but was reduced to 167 students due to missing data. As a result, factors 
that may be strong predictors of academic outcomes for this population may have been 
pruned from the final ODA tree analysis model(s) (e.g., behavior problems, parental 
monitoring, etc). Future investigations should aim for a larger sample size, particularly if 




By using ODA analysis, this study was able to examine a wide number of factors 
across several ecological context levels that possibly contribute to academic outcomes.  
This study was therefore able to identify several possible risk and protective factors 
salient for low-income urban African American youth. The study had several powerful 
findings: First, the school a student attends plays a major role in their academic 
achievement, and this is not only influenced by the monetary resources a school may 
have, but other school attributes as well. Secondly, family functioning variables may act 
as either a protective or a risk factor, depending on both the quantity and quality of 
family time. Moreover, family functioning variables may play a stronger protective role 
in the context of being a student at a lower resourced school. In addition, positive school 
and community attributes may compensate for deficits in family functioning variables. 
Lastly, parents and educators must remember that a student’s perception and motivation 
of their academic ability and success may moderate other risk and protective factors in 
their environment. Future academic interventions for this population might be quite 
successful if they can incorporate several ecological levels. Specifically, providing 
interventions that focus on school characteristics that may be malleable, increasing 
students’ school self-efficacy and motivation, as well as working towards establishing 
safe family and community environments.  
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